^  « 


■V, 


r  r/ 


L/J. 


•»  >»#  sf.^ 


,/ 


A~/fj- 


/ 


I  •  . 


> 


•« 


.  ■‘- 


u  : ; 


; 


\ 


■.  i’’ 

^  a 

'*  • 


i 


V 


V  ■ 


'"t  . 


*  ;  I 


A 

-V 

i 

-^1 


'■ 


V*  ’  •• 

‘  '  ■  ■  ■  .  ■  '.  '  'V:* 


Digitized  by  the  Internet  Archive 
in  2018  with  funding  from 
Wellcome  Library 


https://archive.org/details/b30455753 


Pradical  Geometry 

Applied  to  the  UsefulARTSoF 

Building,  Surveying,  Gardening  and  Menjurationi 

Calculated  for  the  Service  of 

Gentlemen  as  well  as  Artisans, 

And  fet  to  View 

In  FOUR  PARTS. 


CONTAINING, 

j.  Preliminaries  or  the  Foundations  of  the  fcveral  ARTS 
above-mentioned.  - 

II.  The  various  Orders  of  Architedure,  laid  down  and  improved 

from  the  beft  Mailers ;  with  the  Ways  of  making  Draughts  of  Buildings,  Gardens, 
Groves,  Fountains,  &c.  the  laying  down  of  Maps,  Cities,  Lordlhips,  Farms,  &c, 

III.  The  Dodrine  and  Rules  of  Menfuration  of  all  Kinds^  illuF 

trated  by  feled  Examples  in  Building,  Gardening,  Timber,  &c. 

IV.  Exad  Tables  of  Menfuration,  fhewing,  by  inlpedion,  the 

fupcrficial  and  folid  Contents  of  all  Kinds  of  Bodies,  without  the  Fatigue  of  Arith¬ 
metical  Computation : 

To  which  is  annexed. 
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TO  THE 

Lord  PAISLEY. 


My  Lord, 

L  L  who  are  acquainted  with  the  Subjects 
of  the  following,  Treatife  will  acknow¬ 
ledge  my  Judgment  in  the  Choice  I  have 
made  of  your  Lordfliip’s  Name,  which 
can  not  fail  to  recommend  it  to  the  peru- 
fal  of  the  Public  ;  And  though  an  Author 
is  very  unwilling  to  beleive  his  Works  deftitute  of  real 
Merit  and  Ufefulnefs,  yet  if  this  Book  lhall  meet  with 
Approbation,  I  am  fenfible  how  much  will  be  owing 
to  your  Lordlhip’s  Patronage,  whofe  known  Skill  in 
thefe  Sciences  is  the  Foundation  of  this  Trouble. 

Permit  me  to  add,  that  I  have  a  particular  Pleafurc 
in  doing  myfelf  this  Honour  at  a  Time  when  your 

A  2  Lordlhip's 


D  E  T)  I  C  A  T  I  0  N. 

Lordfliip’s  great  Merit  has  placed  you  at  the  Head  of  a 
moll  Ancient  and  moll  Honourable  Society,  whole 
profound  Knowledge,  in  thefe  Aftairs,  is  their  Pride 

and  Diftinction.  I  am, 


LORD, 

Tour  Lordjhifs  mofi  Obedient, 
Mojl  Humble, 


tyind  mojl  Devoted  Servant, 

B.  Langley. 
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PREFACE. 

H  E  fubjeds  of  the  prefent  treatife,  on  account  of  their  antiquity, 
ufefulnefs  and  entertaining  variety,  having  been  the  delight  of 
the  greateft  mailers  in  knowledge,  thro"  various  ages,  are,  it  mull 
be  acknowledged,  tranfmitted  to  us  in  a  fuitable  degree  of  per- 
fedion.  They  have  indeed  been  largely  treated  of  by  various 
hands,  but  generally  in  a  theoretical,  rather  than  in  a  pradical 
manner,  fo  as  to  appear  fomewhat  intricate  and  obfcure  to  fuch  as 
were  not  acquainted  with  the  principles  of  mathematics,  or  have 
not  applied  themfelves  in  earnell  thereto.  My  delign  therefore  is  to  treat  of  archi- 
redure,  gardening,  menfuration  and  Land-furveying,  in  a  method  as  eafy  and  in¬ 
telligible  as  it  is  new  and  generally  ufeful.  I  lhall  begin  with  the  fundamental,  or 
firll  principles  of  thefe  feveral  arts,  and  gradually  condud  my  reader  from  the  eafier 
parts  of  ’em  up  to  the  hardell,  taking  particular  care  all  along  to  let  him  fee  the  utile 
as  well  as  the  duke  thereof  5  the  fruitful  pradice,  and  not  the  barren  theory  only. 
From  a  failure  of  authors  in  this  point,  I  apprehend  it  is  that  thefe  arts  are  at  pre¬ 
fent  much  lefs  cultivated  than  they  merit.  An  author  cannot  do  them  greater 
juftice,  than  to  paint  them  as  they  are,  moft  ufeful  and  delightful  employments  ; 
of  great  importance  in  human  life.  To  convince  the  world  of  this  truth,  as  it  is 
the  defign,  fo  it  wou’d  be  the  higheft  recommendation  of  the  prefent  treatife.  And 
this  I  can  fincerely  fay,  that  I  have  had  a  view  thereto  thro’  the  execution  of  the 
whole  defign.  I  lhall  not  therefore  offer  at  any  recommendation  of  the  arts  them- 
felves,  which  want  no  able  hand  to  fet  them  off  with  colours,  and  the  winning 
charms  of  rhetorick  *,  but  leave  my  reader,  from  the  plain,  naked,  artlefs  fads  and 
obfervations  he  will  meet  with  in  the  work,  to  determine  of  their  merit*  And  I 
am  greatly  miftaken  if  to  all  true  judges  this  does  not  appear  a  more  equitable,  and 
more  unexceptionable  procedure  than  to  write,  as  the  ufual  manner  is,  an  encomium 
of  the  arts  I  treat  of,  in  order  to  recommend  the  work.  For  if  the  book  cannot  be 
fupported  by  its  own  merit,  I  am  fure  a  panegyrick  upon  its  fubjed  will  but  fender 
it  the  more  ridiculous  and  contemptible.  All  that  I  requell  is  a  fair  and  candid  pe- 
rufal.  I  defire  only  that  my  reader  wou’d  come  with  a  mind  prepared  not  to  be 
llartled,  or  prejudiced  againll  the  author,  by  the  appearance  of  novelty  back'd  with 
reafon ,  tho’  it  at  firll  fight  Ihou’d  feem  to  thwart  fomc  current  and  prevailing  opi¬ 
nions.  This  were  a  temper  that  wou’d  for  ever  exclude  the  light,  and  dronilhly  re- 
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main  content  with  whatever  doctrine  happens  to  have  its  run.  _  But  we  of  late  have 
feen  fuch  fuccefsful  inrodes  made  into  opinions  once  thought  juft,  that  we  cannot 
be  too  fufpicious  of  our  entertaining  eftablilh’d  errors  for  truth,  and  (liutting  our 
eyes  againft  plain  faft  and  obvious  reafon.  'Tis  not  that  I  pretend  to  a  faculty 
beyond  that  of  others  in  difeovering  the  truth  in  the  particulnr  fubjeds  I  have  here 
treated  •  but  my  genius  leading  me  to  fuch  kind  of  ftudies,  I  hope  1  may  be  allowed 
to  have’obferved  the  common  things,  and  to  make  my  own  ufe  of  them.  If  what  f 
alledge  be  true,  (for  which  I  always  give  my  reafons)  the  world  will  have  the  ad¬ 
vantage  ^  but  it  it  fhall  prove  to  be  falfe,  1  lhall  willinglj^  bear  the  blame :  Only 
I  make  this  requeft,  that  I  may  be  cenfured  by  the  proper  judges,  and  fuch  as  have 
been  converfant  in  the  fame  kind  of  ftudies  with  my  felf other  wife  the  world,  I 
hope,  will  agree  with  me,  that  I  am  condemn’d  unjuftly.  That  the  reader  may  form 
the  better  judgment  of  the  performance,  he  may  be  pleafed  to  take  the  following 
account  thereof. 

Geometry  being  the  bafis  of  architedure,  gardening,  menfuration  and  land  furvey- 
ing,  (which  are  the  fubjeds  of  this  treatife)  I  have  in  the  firft  part,  laid  down  all  the 
moft  ufeful  and  neceftary  geometrical  definitions,  problems,  theorems,  and  axioms, 
that  are  abfolutely  necelfary  to  be  well  underftood  by  every  one  who  defires  to  be 
a  complete  artifan,  and  thofe  in  a  moft  concife  and  familiar  manner.  The  fecond 
part  contains  the  application  of  the  firft  to  pradife  in  the  geometrical  conftrudion 
of  all  kind  of  fcales  for  the  delineating,  and  menfuration  of  all  forts  of  plans  and 
uprights,  and  of  the  Tnfca?i,  Vorick^  lonick^  Cori)ithia?i,  Compofite.,  Frejich  and 
Spanifo  Orders  of  architedure,  with  their  derivation,  proportion,  &c,  in  general. 
And  feeing  that  neither  ancient  or  modern  architeds  have  yet  agreed  on  the  mea- 
fures  of  the  principal  parts  of  entire  columns :  I  lhall  therefore  before  I  proceed 
any  further,  demonftrate  the  fame  particularly. 

The  principal  parts  of  entire  columns  are  three,  viz,  _  The  pedeftal,  the  column,’ 
and  the  entablature  *,  all  which  are  feverally  divided  into  three  other  parts.  As 
firft,  the  pedeftal  by  its  bafe,  die,  and  cornice  •  the  column  by  its  bafe,  fhaft  and 
capital,  and  the  entablature  by  its  architrave.  Freeze  and  cornilh,  whofe  feveral 
heights  and  projedures  are  meafured  by  modules  and  minutes.  (  Vide  prob.  the  ptii 
fed.  I.  part  od.) 

(i.)  Pedeftals,  (called  by  the  ancients  Stylobatci)  are  of  two  kinds,  viz.  The  one 
broken  and  the  other  continued.  Broken  pedeftals,  are  parts  of  a  continued  pc- 
deftal,  which  projed  or  break  out,  right  under  each  column,  as  in  the  Theatre  of 
MarcelluSj  the  arches  of  Septimius^  and  Conjlantine  in  the  Colifeitm,  and  in 

the  altars  of  the  Pantheori.  Continued  pedeftals  are  fuch  as  range  throughout,  with¬ 
out  projedures  or  breaks  under  each  column,  as  in  the  Goldfmith’s  arch,  the  temple 
of  Vejla  at  Tivoli.^  and  that  of  Fortuna  Virilis, 

Both  ancient  and  modern  architeds  have  delivered  rules  for  the  heights  of  entire 
pedeftals,  but  all  different,  whereby  the  young  archited  is  at  a  lofs  to  know,  a- 
mong  the  feveral,  which  is  the  belt. 

Palladio  makes  the  height  of  the  Tufean  pedeftal  three  modules ;  the  Dorick  four 
modules  and  five  minutes  \  the  lonick  five  modules  four  minutes  ^  the  Cormthian  five 
modules  one  minute,  and  the  Cornpofite  fix  modules  feven  minutes, 

Scaninwzzi  makes  the  height  of  the  Tufcaji  pedeftal  three  modules  twelve  mi¬ 
nutes  *,  the  Dorick  four  modules  eight  minutes  ^  the  lojiick  five  modules ,  the  Co¬ 
rinthian  fix  modules  eleven  minutes,  and  the  Compofite  fix  modules  two  mi¬ 
nutes. 
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VignoU  makes  the  height  of  thtTufcan  pedeftal  five  modules  ^  the  T^onck  ^vs 
modules  four  minutes  j  the  Io?tick  fix  modules,  and  the  Corinthian  and  Ch?npofite 
feven  modules  each. 

Serlio  makes  the  height  of  the  Tiifcan  pedeftal  four  modules  fifteen  minutes  j  the 
Dorick  fix  modules  j  the  Io?iick  fix  modules  ^  the  Corinthian  fix  modules  fifteen  mi¬ 
nutes,  and  the  Compojite  feven  modules  four  minutes.  The  height  of  the  lonick 
pedeftals  at  the  temple  of  Fortima  Firilis^  is  feven  modules  twelve  minutes  ^  thofe 
of  the  theatre  of  Marcellus  three  modules  eight  minutes,  and  at  the  Colifeinn  four 
modules  twenty  two  minutes. 

The  height  of  the  Corinthian  pedeflals,  at  the  altars  of  the  Vantheon,>  are  feven 
modules  twenty  eight  minutes  ^  the  Colifeum  four  modules  two  minutes,  and  tfie 
Compofite  pedeftals  of  the  Goldfmiths-arch,  feven  modules  eight  minutes. 

Now  fince  'tis  abfolutely  necelTary,  that  thefe  diverfities  fliould  be  reduced  to  a 
mean  proportion,  for  a  ftandard  meafure,  therefore  I  have  done  it,  and  is  as  fol¬ 
lowing,  viz,.  Make  the  entire  height  of  the  Tiifcau:  pedeftal  equal  to  two  diame¬ 
ters  or  modules.  The  Dorick  to  two  modules  twenty  minutes  ^  the  lonick  to  two 
modules  forty  minutes  ^  the  Corinthian  to  three  modules,  and  the  Compojiu  to 
three  modules  twenty  minutes,  the  progreflion  being  of  forty  minutes. 

N*  £.  That  a  module  is  a  length  equal  to  the  diameter  of  the  bafe  of  the  column, 
divided  into  fixty  equal  parts  cafted  minutes. 

The  difference  in  the  proportions  of  the  parts  of  pedeftals,  are  nas  great  as  thofe 
of  their  heights,  and  therefore  I  have  alfo  eftabliftied  this  one  general  proportion 
for  the  parts  of  all  pedeftals,  viz*  Divide  the  height  of  any  pedeftal  (  be  it  Tnf- 
can,y  Dorick,  lonick,  Corinthian  or  Compofite')  into  one  hundred  and  twenty  equal 
partSj  and  of  thofe  parts  give  to  the  focle  twenty,  to' the  mouldings  of  the  bafe 
ten,  to  the  die  or  trunk  feventy  five,  and  to  the  cornice  fifteen. 

the  proportions  affigned  for  the  projefture  of  the  bafe  and  cornifli  of  pedeftals, 
by  both  ancient  and  modern  architeds,  are  as  various  as  their  -other  parts,  and 
therefore  in  this  point  alfo,  1  have  reduced  the  diverfities  to  a  mean  proportion, 
that  thereby  a  general  rule  may  be  obferved  throughout  the  five  orders,  viz.  In 
any  order,  be  it  Tufican,  Dorick,  lonick,  Corinthian,  or  Co7npofite,  make  the  bafes 
of  pedeftals,  (exclufive  of  their  zocolo  or  plinth)  with  a  projedure  equal  to  their 
altitude,  which  being  different  in  every  order,  will  therefore  caufe  the.  projedure 
of  the  bafe  to  be  different  in  each  order.  In  the  projedure  of  cornices  of  pedef¬ 
tals,  made  by  either  ancients  or  moderns,  there  is  but  little  difference,  for  they 
ufually  make  their  projedure  equal  to  (  or  very  little  more,  than  )  that  of  the  bafe, 
of  which  the  laft  is  to  be  preferrM  ^  and  therefore,  for  a  ftandard  rule,  I  give  the 
following  proportions,  for  the  projedure  of  both  bafe  and  cornice,  as  follows,  viz. 
To  the  Dorick  pedeftal,  I  give  to  the  projedure  of  the  bafe  twelve  minutes,  and  to 
the  cornice  fourteen.  To  the  lotiick  pedeftal  I  give  to  the  projedure  of  the  bafe 
fourteen  minutes,  and  to  the  cornice  feventeen.  To  the  Corinthian  pedeftal,  I  give 
to  the  projedure  of  the  bafe  fifteen  minutes,  and  to  the  cornice  nineteen.  And 
laftly,  to  the  Compofite  pedeftal,  I  give  to  the  projedure  of  the  bafe  fixteen  mi¬ 
nutes,  and  to  the  cornice  twenty  two. 

I  ftiall  now  mention  another  particular  belonging  to  pedeftals,  as  is  common  in 
all  the  orders,  (and  then  proceed  to  the  proportions  belonging  to  columns)  which  is 
as  follows :  That  the  breadth  of  the  die  of  every  pedeftal  be  always  equal  to  the 
projedure  of  the  bafe  of  its  column. 
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The  projedurc  of  the  bafes  of  columns,  is  alfo  an  unfettled  part  of  architedlure. 
For  to  the  Tufcan  bafe  Palladio  and  Scammozzi  allow  each  forty  minutes,  as  alfo 
hath  the  Traja?i*s  column,  but  Vignola  allows  forty  one,  and  Sertio  forty  two  mi¬ 
nutes.  To  the  projedture  of  the  ^Doitick  bafe,  Palladio  allows  forty  minutes 
Scammozzi  forty  two,  Vignola  forty  one,  Serlio  forty  four,  and  at  the  Colifeim  for¬ 
ty  minutes.  '' 

To  the  projedure  of  the  lo?iick  bafe,  Palladio,  Scammozzi^  and  Serlio  allow 
forty  one  minutes  ^  Vignola  forty  two  ^  the  temple  of  Manly  fortune  forty  three  * 
and  the  Colifeum  forty  minutes.  To  the  projeclure  of  the  Corinthian  bafe,  Scammoz¬ 
zi,  Serlio,  and  the  Colifeum  allow  forty  minutes  ^  the  portico  of  the  Tantheon  forty 
one  j  the  three  columns  of  Campo  Vaccino,  the  baths  of  Dioelefian.^  Palladio  and 

Vignola  allow  each  forty  two,  and  the  pilafters  of  the  portico  of  the  Pantheon  for¬ 
ty  three. 

And  laftly,  to  the  projedure  of  the  Compofite  bafe,  the  temple  of  Bacchus, 
^e  arch  of  Septimius,  Scammozzi,  and  Serlio,  allow  each  forty  one  minutes, 
Palladio  and  Vignola  forty  two  j  the  baths  of  Dioclefan  forty  three,  and  the 
arch  of  Titus  forty  four  minutes.  Hence  it  appears,  that  forty  two  minutes  is  a 
mean  proportion,  between  the  extremes,  and  is  what  I  recommend  for  the  pro- 
jedure  of  the  bafes  of  columns  in  general. 

The  great  diverfity  of  the  lengths  of  columns  of  the  fame  order  affign’d  by  ar- 
chiteds,  is  a  very  difficult  point  to  account  for  :  To  the  length  of  the  Tufeaft 
column  Vitruvius  Palladio,  and  Vignola,  give  feven  diameters  or  modules.  Scammoz¬ 
zi  feven  and  an  half.  The  Trajans  column  eight,  and  Serlio  but  fix  diameters. 

To  the  length  of  the  Dorick  column,  Vitruvius  in  temples,  allowed  feven  dia¬ 
meters  ^  but  m  Porticoes  of  temples  feven  diameters  and  an  half  ^  at  the  Colifeum  they 
confift  of  nine  diameters  and  an  half  •  and  at  the  theatre  of  Marcellus  feven  modules 
and  fifty  minutes  j  Scammozzi eight  and  an  half-  and  Vignola  eight  diameters 
only.  ° 

^  To  the  length  of  the  lonick  column,  Vitruvius,  Palladio,  and  Serlio  give 

eight  diameters  forty  minutes,  as  alfo  is  the  Colifeum.,  and  theatre  of  Marcellus 
at  Rome, 

_To  the  length  of  the  Corinthian  column,  Vitruvius  gives  nine  diameters  thirty 
minutes,  and  Serlio  nine  diameters  only ;  at  the  porch  of  the  Pantheon  they  arc 
nine  diameters  thirty  fix  minutes.  ^ 

The  temple  of  Pantheon  they  are  nine  diameters,  thirty  fix  minutes.  The 
temple  of  V ejia  nine  modules  thirty  nine  minutes.  The  temple  of  the  Sibil  eight 
modules  fixteen  minutes.  The  Colifeum  eight  modules  thirty  feven  minutes. 

The  temple  of  Peace  nine  modules  thirty  two  minutes :  The  arch  of  Conftan- 
tine  eight  modules  thirty  feven  minutes :  The  three  column*  of  the  Campo  Vac- 
chio,  ten  modules  fix  minutes  ^  the  porch  of  Septimius  nine  modules  thirty  eight 
minutes^  the  temple  of  Faujlina  nine  modules  thirty  minutes,  and  the  Baflic  of 
Antoninus  ten  modules  exactly. 

To  the  length  of  tht  Compofte  columns,  Scammozzi  gives  nine  modules  forty 
minutes,  and  the  fame  is  at  the  temple  of  Bacchus ,  the  arch  of  Septimius  nine 
modules  thirty  minutes,  and  the  arch  of  Titus  ten  modules  precifely. 
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Now,  becaufe  ’tis  reafonable,  that  a  proportionable  length  fhould  be  eflabiilhed 
for  the  length  of  columns  in  general,  I  have  therefore  reduced  the  extremes  of 
their  diverlities  to  a  mean  proportion  as  following,  viz.  Make  the  height  of 
the  Tufcan  column  equal  to  feven  diameters  or  modules,  and  twenty  minutes  ^ 
the  Dorick  to  eight  modules  j  the  lonick  to  eight  modules  forty  minutes ;  the  Co- 
rinthian  to  nine  modules  twenty  minutes,  and  the  Compofite  equal  to  ten  modules 
only.  So  Will  their  progreflion  be  proportionable,  confifting  of  forty  minutes  in 
each  column. 

The  diminilhing  of  columns  being  firfl:  affign’d  for  that  beautiful  appearance, 
as  flows  therefrom,  is  made  in  three  different  manners.  As  firfl,  to  begin  the 
diminution  at  the  Safe  of  the  column,  and  continue  it  to  the  capital.  The  fe- 
cond  is  to  make  the  column  thicker  towards  the  middle,  than  at  its  bafe,  dimi- 
nifhing  of  it  towards  the  bafe  and  capital,  which  kind  of  diminution  is  called  the 
fwelling.  The  third  and  laft  way  is  according  to  the  antique  manner  :  Beginning 
the  diminution  at  one  third  of  the  height  above  the  bafe  of  the  column,  as  is 
fhewn  in  folio  63  hereof,  and  is  the  moft  beautiful  kind  of  diminution. 

The  difference  and  quantity  of  diminution  in  each  of  the  orders,  is  exhibited 
in  fed.  2»  Part  2.  hereof. 

There  being  yet  no  certain  determin’d  proportion  for  the  height  of  the  aftra- 
gal  and  cindure,  which  terminate  the  fhaft  of  a  column.  I  therefore  have  alfo 
reduced  thofe  members,  to  fuch  a  proportion,  as  may  be  applied  throughout  the 
orders  in  general.  As  firfl  to  the  cindure,  I  give  three  minutes,  and  to  the  aflra- 
gal  three  minutes  and  one  third.  In  the  Pantheon,  the  temples  of  Vefia  and  Man- 
ly  Fortune,  and  arch  of  Titus,  the  cindures  are  Very  near  three  minutes.  And  in 
the  temple  of  Antoninus  and  Faujihia  fomething  more,  as  alfo  the  temple  of 
Bacchus,  the  arch  of  Septimius,  and  in  the  bath  of  Diocle/iaji,  from  which  I  have 
extraded  my  mean  proportions. 

The  received  proportion  for  the  height  of  the  bafes  of  each  order  is,  to  make 
them  equal  to  the  femidiameter  of  the  column  at  its  bafe,  the  Tufcan  excepted, 
in  which  the  cindure  is  included,  which  in  other  orders  is  not. 

• 

In  the  five  orders  of  architedure,  there  are  three  different  heights  of  Capitals. 
The  Tufcan  and  Dorick  capitals  are  always  equal  to  the  height  of  their  bafe. 
The  lojiick  capital,  from  the  top  of  the  abacus  to  the  point  of  interfedion,  where 
the  cathetus  and  voluta  interfed  each  other,  at  the  bottom  of  the  volute  to  the 
femidiameter  and  an  eighteenth  part  thereof  And  laflly,  the  Cormthian^  2ind  Com- 
pofite  capitals  to  one  module  and  ten  minutes. 

But,  notwithflanding  that  thefe  meafures  are  afligned  for  the  height  of  capi- 
als,  yet  ’tis  to  be  obferved,  that  the  ancients  did  not  obferve  them  flridly. 
For  the  capital  of  Trajan?,  column  (which  is  of  the  Tufcan  order)  is  lefs  thari 
the  femidiameter  of  the  column’s  bafe,  by  a  full  third  j  and  in  the  Dorick  capi¬ 
tal  of  the  theatre  of  Marcellus,  its  height  is  almofl  thirty  three  minutes,  and 
that  of  the  CoUfetm  near  thirty  eight  minutes:  Nay,  in  the  Corinthian  capital 
of  Vitruvius  (the  father  of  arcJiiteds)  he  makes  its  height  but  hfty  minutes  ; 
And  therefore  I  finding  that  its  height  was  not  fufficient,  have  introduced  a  mo¬ 
dern  capital  in  its  ftead.  At  the  temple  of  the  Sibyl  at  Tivoli,  the  height  of  the 
Corinthian  capitals  are  but  forty  feven  minutes.  In  the  frontifpiece  oi  Nero  fixty 
fix  minutes,  and  in  the  temple  ot  Vejla  at  Ro^ne  almofl  fixty  eight  minutes. 
And  laflly,  the  height  of  the  Compofite  capitals  of  the  arches  of  Septimius  and 
the  Goldfmiths,  are  but  fifty  eight  minutes  and  an  half,  and  the  temple  of 
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Bacchus  (ixty  fix.  Hence  appears  the  oppofite  diverfities,  from  which  are  efta- 
blifh’d  the  mean  proportions  before  delivered. 

And  altho’  the  proportions  of  the  aforefaid  capitals  are  very  different  from 
each  other,  yet  there  is  a  far  greater  difference  in  the  height  and  projed:ure  of 
entablatures,  which  they  with  their  columns  fupport. 

To  the  height  of  the  Tufcafi  entablature,  Vitruvius  allows  one  hundred  and  five 
minutes,  Palladio  one  hundred  and  four  minutes,  Scamozzi  one  hundred  and 
twelve,  Vignola  one  hundred  and  five,  and  Serlio  ninety  minutes. 

To  the  height  of  the  Dorick  entablature,  Vitruvius  allows  one  hundred  and  twen¬ 
ty  minutes  (  equal  to  two  modules  )  Palladio  one  hundred  and  thirteen  minutes : 
Scamozzi  one  hundred  and  twenty  feven  minutes  j  Vignola  one  hundred  and 
twenty  \  Serlio  one  hundred  and  twelve  j  and  the  like  of  all  other  Mafters,  as  are 
fet  forth  in  the  19,  21,  22,  24,  25,  26,  27,  28,  and  29th  plates  hereof,  to  which 
I  refer.  , 

Now  feeing  that  the  beauty  of  an  order  doth  confift  in  a  proportionable  en¬ 
tablature  j  therefore  to  prevent  the  deftrudion  thereof,  by  having  entablatures  ei¬ 
ther  of  fuch  a  fize:  that  they  feem  utterly  infupportable,  as  thofe  of  Campo  Vac- 
cino,  and  the  frontifpiece  of  Nero,  or  on  the  contrary,  too  mean  and  pitiful  as 
the  entablatures  of  Bidlant  and  Delorme  ^  I  advife  that  the  height  of  all  en¬ 
tablatures  be  always  equal  to  two  diameters,  or  one  hundred  and  twenty  mi¬ 
nutes,  and  their  projedure  of  the  cornice,  equal  to  the  height  thereof  in  the 
Tufcan,  lonickj  Cormthiaji  and  Compofite  entablatures,  and  the  Tiorick  entabla¬ 
ture  alfo,  when  the  cornice  is  made  without  mutules,  (  as  in  that  famous  ffruc- 
ture  the  Colifeum').  But  when  the  dorick  entablature  hath  mutules  introduced, 
their  length  requires  the  entire  cornice  to  have  more  projedure  than  height. 

Having  thus  demonflrated  the  proportions  of  the  principal  parts  of  columns, 
I  fhall  now  proceed  to  the  remaining  part  of  my  preface. 

The  third  fedion  of  part  2.  contains  many  excellent  architedonical  axioms  and 
analogies,  colleded  from  moft  grand  mailers. 

The  fourth  fedion  of  part  2.  contains  the  ufe  of  an  infpedional  plain  fcale, 
which  furnifhes  the  young  fludent  not  only  with  all  kind  of  fcales,  but  readily 
divides  the  feveral  parts  of  a  building  inftantly.  , 

The  fifth  fedion  of  part  2.  contains  trigonometrical  definitions,  with  the  con- 
ftrudion  of  chords,  fines,  tangents,  half  tangents,  fecants  and  verfed  fines,  ap¬ 
plied  to  pradice  in  the  folution  of  the  twelve  cafes  of  plain  trigonometry,  which 
is  performed  geometrically  alfo,  by  the  help  of  a  plain  fcale  and  pair  of  com- 
pafies,  in  a  very  concife  and  familiar  manner. 

The  fixth  fedion  of  part  2.  contains  the  geometrical  conflrudion  of  draughts, 
plans,  maps  of  gardens,  farms,  Wherein  is  fliewn  how  to  perform  fuch 

works,  much  more  expeditious  and  exad  than  any  author  yet  extant. 

The  third  part  contains  all  the  mofl  ufeful  geometrical  axioms  and  analogies 
for  the  menfuration  of  any  fuperficial  figure  or  folid  body. 

The  fourth  fedion  of  part  3.  contains  the  meafures,  and*  manner  of  taking  the 
dimenfions  of  all  kinds  of  work  relating  to  building,  as  Carpenters,  Glaziers, 
Joiners,  Painters,  Plafterers,  Mafons,  Bricklayers,  Paviors,  &c. 
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The  fourth  part  contains  divers  infpedion  tables  of  menfuration,  whereby 
any  diinenfion  may  inftantly  be  caft  up,  without  the  affiftance  of  multiplication, 
or  even  fuch  capacities  as  are  not  mafters  of  crofs  multiplication,  are  hereby 
enabled  to  meafure  any  work  with  as  great  accuracy,  as  the  belt  accomptant. 

The  firfl:,  fecond,  third,  fourth,  fifth,  fixth,  feventh,  eighth,  ninth,  tenth,  ele¬ 
venth,  twelfth,  fifteenth,  fixteenth  and  feventeenth  plates,  being  thofe  which  tlie 
feveral  fubjeds  hereof  have  recourfe  to,  need  not  in  this  place  fay  any  thirig 
thereof. 

The  thirteenth  and  fourteenth  plates  contain  a  new  fyftem  of  gardening, 
wherein  ’tis  Ihewn  what  great  improvements  may  be  made,  even  in  the 
fmalleft  of  gardens  \  for  by  the  method  there  obferved,  a  fmall  garden  may  fce 
made  to  appear  as  a  very  large  one  ;  and  fuch  as  are  very  large,  to  become  the 
moft  noble  and  delightful. 

And  becaufe  no  gardener  can  well  underhand  the  true  manner  of  laying  out 
a  garden,  even  in  any  manner  as  bears  any  proportion,  without  well  underltand- 
ing  the  elements  of  geometry  j  therefore  for  his  fake,  in  the  firft  part  hereof, 
I  have  laid  down  all  as  is  necefiary  to  be  known  in  a  moft  concife  and  eafy 
manner,  and  applied  to  pradice  in  the  geometrical  conftrudion  of  all  kind  of 
lines  and  figures,  as  are  requifite  for  his  purpofe  in  the  pradice  of  gardening. 
Perhaps  that  fome  may  exped  that  I  fliould  herein  treat  of  the  culture  of 
lands,  the  management  of  fruit  trees,  which  are  parts  as  doth  not  re¬ 

late  to  the  mathematical  part  of  gardening,  as  in  defigning,  drawing,  laying  out, 
^c.  But  if  God  permits,  I  fhall  fpeedily  communicate  a  treatife  thereof,  where¬ 
in  I  Ihall  difcover  many  curious  experiments,  as  will  prove  both  pleafant  and 
advantagious  to  all  lovers  of  gardening. 

The  eighteenth,  nineteenth,  twentieth,  twenty  firft,  twenty  fecond,  twenty 
third,  twenty  fourth,  twenty  fifth,  twenty  fixth,  twenty  feventh,  twenty  eighth 
and  twenty  ninth  plates,  contain  the  geometrical  profiles  and  elevations  of  the 
five  orders  of  architedure,  as  laid  down  by  all  the  grand  mafters,  both  ancient, 
antique,  and  modern. 

The  thirty  and  thirty  firft  plates  are  defigns  for  the  entrance  into  Ihady 
walks  \  the  firft  into  a  right  lined  walk,  and  the  other  into  a  curved,  or  arti- 
natural  walk,  and  thofe  are  delineated  according  to  the  truth  of  perfpedive. 

The  thirty  third  plate  contains  two  defigns  for  the  enterances  into  Grottos 
according  to  the  grand  manner. 

The  thirty  fourth  plate  contains  divers  capitals  of  the  Corinthian  and  Co?n- 
pofite  orders,  taken  from  the  works  of  Vitruvius,^  and  Andrew  Bojfe^  witli  an 
elegant  elevation  of  a  noble  ftrudure  after  Palladio* 

The  thirty  fifth,  thirty  fixth,  thirty  feventh,  and  thirty  eighth  plates  con¬ 
tain  divers  geometrical  elevations  of  doors,  neathes,  C^’c.  of  the  Tufean,  Do- 
rick^  lonicky  Corinthian  and  Compojite  orders,  adorned  with  His  moft  Sacred 
Majefty  King  GEORGE  ;  their  Royal  HighnelTes  the  Prince  and  Princefs, 
whom  God  preferve. 

The  thirty  ninth  plate  contains  divers  excellent  defigns  for  chimney-pieces, 
collefted  from  the  beft  of  mafters. 
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And  the  fortieth,  plate,  the  geometrical  elevation  of  the  portico  of  St.  Mary 
the  Egyptian^  with  a  Corinthian  frontifpiece  from  the  Ancients,  and  the  impofts  of 
the  Tufcath  E)orickj  lonick^  Corinthian  and  Compofite  orders. 

Having  thus,  by  way  of  preface,  explain’d  the  feveral  parts  of  the  work,  I 
now  recommend  you  to  the  pradice,  d^efiring  that  you  wou’d  read  and  examine 
it,  without  critical  envy,  free  from  pre-occupation  that  may  obfeure  your  Judg¬ 
ment,  and  hinder  your  acknowledging  the  truth  of  what  I  have  here  prefented 
for  your  improvement. 

Therefore  be  not  advifed  by  fuch  as  condemn  a  conception  when  they  under- 
ftand  it  not*,  and  believe  it  falfe  becaufe  ’tis  new^  neither  imitate  thofe,  who 
feeking  only  to  carp  at  words,  negled  the  fenfe  of  the  fubjed. 
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Architeclitre,  Gardening,  Menfuration,  and 

Land-Surveying,  Geometrically  demonftrated. 


PART  I. 

Of  fuch  Geometrical  Elements  as  are  abfolutely 
neceffary  to  be  well  underftood  by  every  Per- 
fon  who  defires  to  well  underftand  the  Truth 
of  Lineal  Architecture,  Gardening,  and 
Mensuration  univerfally. 


Sect.  I. 

Of  Geometrical  Definitions  and  Rudiments. 

Plate  1. 

Point  in  the  pradice  of  geometry,  is  the 
leaft  fuperficial  appearance  as  can  be 
made  by  the  point  of  a  pen,  pencil,  pin, 
<^c.  as  the  point  A,  and  is  to  be  divided 
by  the  mind,  tho’  not  by  the  hand,  into 
‘iny  number  of  parts,  as  is  conceived^ 
riotwithllanding  that  Euclid^  and  many 
other  famous  geometricians,  has  defin’d  a  point  to  be  nei- 
thei  quantity  or  part  of  quantity,  and  therefore  not  to 
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Fig.  II. 


Fig.  III. 

Fig.  IV. 
Fig.  V. 

Fig.  VII. 


Fig.  VII. 

Fig.  VIII. 
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be  divided  into  parts:  byt  how  ’tis  demoiiftrated,  neither 
he  or  any  other  has  fet  forth. 

(r.)  A  line  in  the  pradice  of  Geometry,  is  a  length,  with 
fuch  a  breadth,  as  is  given  thereunto  by  the  point  of  the 
pen,  pencil,  ^'c.  as  defcribes  the  fame,  which  is  quite  con¬ 
trary  to  all  other  authors,  who  define  a  line  to  be  a  lengtii 
without  breadth  or  thicknefs,  but  without  any  fort  of  de- 
monltration  whatfoever  to  prove  the  fame. 

(3.)  Of  lines  there  be  divers  kinds,  as  right,  circular, 
elliptical,  parabolical,  hyperbolical,  ^c. 

(4;)  A  right  line  is  generated  by  the  point  of  a  pen, 
pencil,  ^c.  moving  from  one  point  to  another,  the  neareft 
way ;  therefore  a  right  line  is  the  neareft  diftance  contain’d 
between  two  points,  as  the  diftance  between  the  points 
A,  B.  The  end  or  limits  of  all  right  lines  are  points,  as 
the  points  A  B. 

(5-.)  A  circular  line  is  generated  by  the  motion  of  one 
end  of  a  right  line.  Suppofe  A  C  to  be  a  right  line,  fix’d 
at  C  as  on  a  center ;  then  by  moving  it  out  of  the  pofition 
A  C  to  C  B,  the  point  A  will  deferibe  or  generate  the  arch, 
or  circular  line,  A  B;  and  if  you  move  it  forward  to  its  for¬ 
mer  pofition  A  C,  the  point  A  will  deferibe  or  generate 
the  circumference  of  a  circle. 

(6.)  An  elliptical  line,  or  ellipfis,  is  generated  by  an  ob¬ 
lique  fedion  of  a  cylinder.  . 

(7.)  A  parabolical  line  is  generated  by  a  parallel  fedion 
of  a  cone.  As  alfo  a  hyperbolical  curve,  the  former  to 
the  fide,  and  the  latter  to  the  axis. 

(8.)  As  points  terminate  lines,  fo  do  lines  fuperficial 
figures. 

(9.)  A  fuperficial  figure  hath  length  and  breadth  only, 
and  is  contain’d  under  one  termination  or  many.  So 
A  is  contain’d  under  one  line  or  termination,  B  under 
two,  C  under  three,  D  under  four,  E  under  five, 

(10.)  A  circle  is  a  plain  geometrical  figure,  contain’d  un¬ 
der  one  line,  called  the  periferie  or  circumference. 

(i  I.)  Every  circumference  of  a  circle  is  deferibed  accord¬ 
ing  to  the  yth  hereof,  and  the  point  on  which  the  de- 
feribent  refts,  is  the  center.  So  in  Fig.  III.  the  point  C  is 
the  center  thereof  Therefore,  as  the  center  of  a  circle  is 
the  exad  midfl  of  the  fame,  all  right  lines  drawn  from 
thence  to  the  circumference,  are  equal  one  to  the  other, 
as  in  Fig.  VII.  A  B  is  equal  to  B  C,  and-  that  to  B  D, 

(la.)  The  diameter  of  a  circle  is  a  right  line  drawn 
through  the  center,  and  ending  at  the  circumference,  as 
the  line  A  B  C. 
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(13.)  The  radius^  or  femidiameter  of  a  circle,  is  half 
the  diameter. 

(14.)  A  fedtion,  fegment,  portioil^  or  part  of  a  circle,  is 
a  figure  contain’d  under  one  right  line,  and  part  of  the  rig.  ix. 
circumference.  So  the  right  line  A  B  divideth  the  circle 
into  two  unequal  parts,  and  are  the  ledlions,  fegmeiits, 
portions,  or  part  of  that  circle. 

(ly.)  A  femicircle  is  one  half  of  a  whole  circle,  as  the'N 

figure  A.  / 

(16.)  A  quadrant  is  one  half  of  a  femicircle,  as  the  fi A  rig- 

gure  B.  \ 

(17.)  The  radius  of  a  quadrant,  is  either  of  the  ftreightJ 
fides,  as  n  THy  or  m  o,  and  the  circular  fide  n  0  is  called 
the  limb,  which  is  always  divided  into  degrees  and  min- 
as  will  hereafter  be  fully  fliewn  in  its  proper  place. 

(18.)  An  ellipfis  is  alfo  a  plain  geometrical  figure,  con¬ 
tain’d  under  one  line,  called  the  circumference,  and  is 
generated  according  to  the  6th  hereof ;  and  as  the  diame¬ 
ters  of  a  circle  are  equal  to  each  other,  fo  likewiie  ® 
are  the  diameters  of  one  ellipfis  to  another,  when  both 
are  of  the  fame  dimenfion,  but  at  no  other  time.  There¬ 
fore  in  ellipfis  s  there  is  a  great  variety  contain’d. 

(19,)  Every  ellipfis  hath  two  diameters,  the  one  longer 
than  the  other  ;  the  longefl:  diameter  is  called  the  conju- 
gate  diameter,  and  the  fiiorteft  the  tranfverfe  diameter  ; 
the  point  of  interfe^lion  of  both  diameters  as  A,  is  the 
center  of  the  ellipfis. 

(zo.)  A  triangle  is  a  geometrical  figure  contain’d  under 
three  fides,  and  is  either  right  lined  as  the  triangle  A,  or  Fig.  xii. 
circular  as  C,  or  mix’d  as  B. 

(x  I.)  When  a  geometrical  figure  confilts  of  four  fides  and 
angles,  and  all  equal  as  the  figure  B,  fuch  a  figure  is 
called  a  quadrat,  or  geometrical  fquare  ;  but  if  of  the 
four  fides,  two  be  longer  than  the  other,  each  to  its  cor- 
refpondent,  and  the  angles  equal  as  the  figure  C,  ’tis  called 
an  oblong,  long-fquare,  or  parallelogram  ;  alfo  when  the 
fides  be  all  equal,  and  the  angles  unequal,  as  the  figure  D,  xiii. 

fuch  a  figure  is  called  a  rhombus  or  diamond  form  ;  but  if 
fuch  a  figure  Ihquld  have  two  fides  longer  and  two  fliorter, 
each  to  his  oppofite  correfponding,  as  the  figure  E,’tis  called 
a  rhomboyades  ;  and  when  the  fides  are  all  unequal,  and 
the  angles  the  fame  as  the  figure  F,  fuch  a  figure  is  called 
a.  trapezium. 

(xx.)  When  any  figure  contains  more  than  four  unequal 
fides,  and  angles,  fuch  are  in  general  called  irregular  fi¬ 
gures. 

(xg.)  When 
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(ig.)  When  a  geometrical  figure  contains  five  equal 
fitks  and  angles,  as  the  figure  A,  fuch  a  figure  is  called  a 
pentagon  ;  and  if  fix  as  B,  a  hexagon  ;  if  feven  as  C,  a 
heptagon  ;  if  eight  as  D,  an  odlagon  ;  if  nine  as  E,  a  nona- 
gon ;  and  if  ten  as  F,  a  decagon. 

(14.)  The  diagonal  lines  of  a  geometrical  fquare,  are  two 
right  lines,  drawn  from  one  angle  to  the  other,  as  the  lines 
A  B  and  C  D. 

(15-.)  The  diameters  of  a  geometrical  fquare,  are  two 
right  lines  drawn  through  the  interfedion  of  the  diago¬ 
nals,  parallel  to  the  fides  of  the  fquare,  as  the  lines  EF 
and  I  K. 

(2().)  The  center  of  a  geometrical  fquare,  is  a  point  of 
interfeclion  of  the  diagonals,  or  diameters,  or  both,  it 
being  the  fame  as  the  point  L.  And  what  is  here 
laid  of  a  geometrical  fquare,  the  fame  is  to  be  underftood 
of  an  oblong,  or  parallelogram,  rhombu.s,  rhomboyades  and 
trapezium. 

(27.)  As  lines  terminate  fuperficial  figures,  fo  do  fu- 
perficial  figures  folid  bodies. 

(28.)  A  folid  body  hath  three  dimenfions,  ^iz.  length, 
breadth,  and  (thicknefs  or)  depth. 

(29.)  Geometrical  folid  bodies,  are  the  fphere, 
fpheriod,  cone,  fruftum  of  a  cone,  cylinder,  pyramis,  fruf- 
tum  of  a  pyramis,  prifm,  tetraedron,  fruftum  of  a  te- 
traedron,  cube,  fruftum  of  a  cube,  parallelepipedon, 
odaedron,  dodecaedron,  and  icofaedron. 

(30.)  A  Ijphere,  globe,  or  ball,  is  generated  by  the  re¬ 
volution  of  a  femicircle,  about  its  own  diameter.  So 
alfo  is  a  fpheriod,  by  the  revolution  of  a  femi-elliplis  on  its 
Ibngeft  diameter,  as  'figure  A  and  B. 

(3 1.)  A  cone,  is  generated  by  the  revolution  of  a  right 
angled  plain  triangle  about  one  of  its  legs,  as  the  figure 
D.  So  alfo  is  a  cylinder  by  the  revolution  of  a  paralle¬ 
logram  about  one  of  its  fides,  as  the  figure  E. 

(32.)  The  fruftum  of  a  cone,  is  the  remains  of  a  cone, 
when  a  part  thereof  is  taken  away  from  the  upper  part, 
as  F  L  G,  taken  away  from  H  L  I,  leaves  the  fruftum 
F  G  H  I ;  and  what  is  here  faid  of  the  fruftum  of  a  cone, 
the  fame  is  to  be  underftood  in  the  fruftum  of  a  py¬ 
ramis  or  pyrament. 

(33  )  A  pyramis,  or  pyrament,  is  a  folid,  which  hath 
a  triangle,  fquare,  polygon,  dec.  for  its  bafe,  and  hath  as 
many  reclining  faces  as  are  fides  contain’d  in  the  bafe,  which 
all  terminate  in  a  point  like  a  cone,  which  point,  or  ter¬ 
mination,  is  called  the  vertex,  or  vertical  point  of  the 
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pyrament  or  cone.  See  figure  K,  which  is  a  pyrament^ 
vvhofe  bafe  is  a  geometrical  fquare.  '  , 

(gx.)  A  prifm  is  a  folid  body  of  five  faces^  three  of 
which  are  parallelograms,  and  two  equilateral  triangles, 
as  the  figure  M. 

(33.)  A  tetraedron  is  a  folid,  containing  four  faces, 
each  an  equilateral  triangle,  and  is  one  of  thofe  five  bo¬ 
dies,  as  are  called,  the  regular,  or  platonick  bodies,  as 
the  figure  N. 

(34.)  The  fruflum  of  a  tetraedron  is  a  tetraedron  with 
the  angles  or  vertexes  cut  off,  or  a  fmall  tetraedron  cut 
from  every  angle.  Thisbody  thus  cut,  is  compofed  of  eight 
faces,  viz.  four  hexagons,  and  four  equilateral  triangles,  and 
is  as  agreeable  a  body  as  any  herein  contained.  See  fi¬ 
gure  O. 

(^y.)  A  cube  is  a  folid  body  containing  hx  faces,  each 
a  geometrical  fquare,  as  figure  P. 

(3d.)  The  fruflum  of  a  cube,  is  a  cube  with  the  angles  cut 
off,  or’tis  a  cube,  that  has  had  a  pyramis  cut  from  each  an¬ 
gle,  this  folid  contains  fourteen  faces,  of  which  fix  are  oc¬ 
tagons,  and  dght  equilateral  triangles,  which  being  taken 
together  is  a  very  handfome  body.  See'  figure  Q.  There 
is  alfo  another  body,  as  is  not  a  great  deal  different  from 
the  preceding,  which  by  workmen  is  called  the  canted 
cube,  and  is  no  other  than  the  greatefl  pyrament,  as  can 
be  taken  from  each  angle,  (which  in  the  former  was 
not.)  This  body  thus  cut,  contains  the  fame  number  of 
faces  as  the  preceding ;  but  inflead  of  having  fix  odfagons 
and  eight  fmall  triangles,  it  hath  fix  geometrical  fquares, 
and  eight  very  large  equilateral  triangles.  See  fi¬ 
gure  U. 

(37.)  A  parallepipedon  is  a  folid  body,  containing  fix 
faces  (as  the  •  cube)  whereof  but  two  are  geometrical 
fquares,  and  the  other  four,  parallelograms  ;  but  a  paral¬ 
lepipedon  may  have  all  its  faces  parallelograms,  when  its 
ends  are  parallelograms,  inflead  of  geometrical  fquares. 
See  the  figures  R  and  S. 

(38.)  An  o(Taedron  as  a  folid  body,  containing  eight 
fiices,  each  an  equilateral  triangle. 

^  (39*)  ^  fiodecaedron  is  a  folid  body,  containing  twelve 
faces,  and  each  a  pentagon. 

(40.)  An  IcofaedronTs  a  folid  body,  containing  twen¬ 
ty  faces,  and  each  an  equilateral  triangle. 

(41-)  The  balls  of '  a  fphere,  or  fpheriod,  is  but  a 
point. 

(41.)  The  -bafis  of  a  cylinder  is  a  right  line. 

C  (43,)  The 
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(43.)  The  bafis  of  a  cone  is  a  circle. 

(44.)  Befides  the  preceeding  folids  there  be  two  others^ 
mz.  one  of  twelve  faces,  and  another  of  thirty,  and  every 
one  a  rhombus  or  diamond  form.  And  as  thefe  definitions 
are  full  fufficient  for  any  furveyor,  I  fliall  now  proceed  to 
the  fecond  feclion. 


Sect.  II. 
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Problem  I. 

dkide  the  right  line  A  B,  into  two  equal  parts,  hy 
the  perpendicular  d  d. 

Open  your  compafles  to  any  diftance,  that  is  more  than 
half  the  line  A  B.  Place  one  foot  or  point  in  A,  and  with 
the  other  defcribe  an  arch  as  e  e,  then  with  the  fame 
opening  on  B,  defcribe  the  arch  c  c,  which  will  interfedl 
the  firlt  arch  ee/m  d  d*^  draw  a  right  line  from  d  to  the 
two  interfedtions,  and  it  lhall  divide  the  given  line  A  B, 
into  two  equal  parts,  in  the  point  E,  and  fiiall  be  perpen¬ 
dicular  thereunto. 

A  perpendicular  is  a  right  line,  ereded  upon  a  right 
line,  making  the  angles  equal  on  each  fide,  as  E  d,  on 
either  fide  A  B. 

Ufe. 

This  problem  is  of  great  ufe  in  the  fetting  out  of  build¬ 
ings  and  gardens,  as  well  as  in  drawing  or  defigning  the 
fiime  on  paper.  In  the  pradice  of  which,  a  ten  foot  rod, 
or  a  garden  line,  fupplies  the  place  of  compafles,  for  to 
defcribe  the  arches  of  interfedion. 

Problem  II. 

Upon  any  point  as  E,  gi^en  in  the  right  line  A  B,  to  e- 
re^t  the  perpendicular  I  E. 

I.  Open  your  compalTes  to  any  fmall  diftance,  and 
placing  one  foot  in  the  given  point  E,  with  the  other 
foot  interfed  the  given  line  on  each  fide,  as  at  c  and  d. 

X.  Open  your  compafles  to  any  greater  diftance,  and 
placing  one  point  in  d,  with  the  other  defcribe  the  arch 

b  h  ; 
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h  h  ;  alfo  with  the  fame  opening  on  the  point  e,  defcribe 

the  arch  a  a,  interfering  the  firft  arch  b  h,  in  the  Fig^xviiL 

point  I. 

g.  Draw  the  line  I  E_,  and  it  fliall  be  the  perpendicu¬ 
lar  required. 

Ufe. 


This  is  alfo  a  very  ufeful  problem,  as  alfo  are  all  the  - 
enfuing,  both  in  building  and  gardening,  in  dividing  of 
the  parts  thereof,  which  are  too  numerous  to  be  infert- 
ed  here,  and  therefore  are  omitted  till  a  more  conve¬ 
nient  time,  when  I  fhall  prefent  the  world  with  a  parti- 
culai  difcourfe  on  that  lubjer  for  the  inftruclion  of 

fiich  youth,  whole  natural  genius  tends  either  to  archi- 
ter  lire  or  gardening. 

t 

Problem  HI. 

>  - 

From  the  end  of  the  right  line  A  C,  at  C,  to  ereil-the 
perpendicular  C  D. 

I.  open  your  compafles  to  any  diftance,  and  fet  one 
foot  in  Cj  defciibe  the  arch  B,  n^  m,  and  upon  it  fet 
the  fame  opening  from  B  to  n^  and  from  n  to  m.  Fig.  xix. 

With  the  fame  diftance,  or  opening  of  vour  comnaf- 
fes,  defcribe  the  arch  n  f  on  the  point  m,  and  alfo  the 

arch  e  m,  on  the  point  n,  interfering  the  arch  n  f.  in  the 
point  D.  ,  .  , 

3.  Draw  the  right  line  C  D,  and  it  fhall.  be  the  perpen- 
diculai  required.  This  problem  may  be  performed'  many  ' 

other  ways  ;  but  none  better  or  eafier  than  the  pre¬ 
ceding  and  the  following. 


Problem  IV. 


f  -j 


How  to  erea  a  perpendicular  upon  the  end  of  a  line  af- 
ter  another  manner.  ^ 

I.  With  any  opening  of  the  compaffes,  defcribe  the 
p  point  C,  and  let  that  opening  from 

fanii.  the  arch  B  D  E  F,  on  the  point  g,  with  the 

opening  as  before ;  and  upon  this  arch  let  up  the 

r  ®  ■«  from  D  fo  E, 


-D 


Problem 
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Problem  V.- 

1^0  let  fall  a  perpendicular  line,  froyn  a  point  to  a  right 
line  given, 

6^  In  the  performance  of  this  problem,  there  is  two 
cafes.  The  firft,  is  when  the  given  point  is  over  or  near 
the  middle  of  the  line.  And  the  fecond,  when  near  or 
over  the  end  of  the  line. 

Cafe  L 

Let  N  Of  be  the  right  line  given,  and  from  the  point 
P  to  let  fall  the  perpendicular  P  (i. 

I.  Open  your  compafles  to  any  diltance  greater  than 
P  (L  and  on  the  point  P  defcribe  the  arch  R  S,  interfecl- 
Fig.  XXL  ing  the  given  line  in  the  points  R  and  S. 

a.  With  any  opening  on  the  point  R  defcribe  the  arch 

V  V,  and  with  the  fame  opening  on  the  point  S  defcribe  the 
arch  m  m,  interfering  the  firll  arch,  in  the  point  I. 

3.  Lay  a,  ruler  from  I  to  P,  and  draw  the  right  line 
P  0^,1  and  it  will  be  the  perpendicular  required.  ‘ 

Cale  11.  ^  L  '  • 

»  « 

* 

^  c 

Let  vT,  0>  be  the  right  line  given,  and  from  the  point 

V  to  let  fall  the  perpendicular  V  M. 

I.  From  the  given  point  V,  to  any  part  of  the  given 
Fig.xxii.  line  T  O,  draw  a  right  line  as  V  N,  and  by  the  firll:  here¬ 
of  divide  it  into  two  equal  parts  in  the  point  X. 

a.  On  the  point  X  with  the  diftance  V  X  or  X  N,  de¬ 
fcribe  the  arch  or  femicircle  V  M  N,  interfering  the  gi¬ 
ven  line  in  the  point  M. 

3 .  From  the  point  given,  to  M  the  interfered  point, 
draw  the  right  line  V  jVl,  and  it  fiiall  be  the  perpendicu¬ 
lar  required. 

'  .  •  .  r  •  •  ’ 

Problem  VI.  ^  r 

To  defer  the  right  line,  parallel  to  a  right  line  at  any 
dijia)ice  afigned.  / 

Parallel  right  lines  are  fuch,  that  being'  infinitely  con¬ 
tinued  would  never  meet.  1'  • 
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of  parallel  lines  there  be  principally  two  kinds, 
right  lined  parallels  and  circular  parallels,  as  in  the  fol¬ 
lowing  problems. 

In  defcribing  of  right  lined  parallels,  there  are  two  cafes; 
the  hrft,  to  draw  a  right  line  parallel  to  a  right  line  at 
any  diftance  given  ;  the  other,  thro’  a  point  alfign’d,  which 
point  may  be  over,  under,  or  oblique  to  the  ^  given 

line.  •  ml;  i.  •»  ; 

Cafe  I.  .  - 

\  *  r  ■ 

.*  •  •  t  .  . 

LetEF  be  a  right  line  given,  and  let  it  be  required 
to  draw  another  right  line  parallel  thereunto,  at  the^  dif-  Fig.xxiir 

tance  of  G  H.  ■ 

I.  Take  in  .your  compafles  the  given  line  G  H,  and  on 
jiny  part  of  the  given  line  E  h,  as  at  E,  delcribe  the  aich 
i  k,  as  alfo  towards  the  other  end,  as  at  F,  with  the 

fame  diftance,  defcribe  the  arch  c  m. 

a.  A  line  drawn  by  the  convexity  of  thofe  two  arches, 

Ihall  be  the  parallel  required,  at  the  parallel  diftance 

ofGH. 

Cafe  11.  ,• 

Let  AB  be  a  right  line  given,  and  let  it  be  required  to 
draw  another  right  line  parallel  thereunto  ;  that  (hall  pafs 

thro’  the  point  E.  .  .  ^ 

I.  Take  with  your  compaftes  the  neareft  diftance  from 
the  given  point  E,  to  the  given  line  A  B,  and  with  that  Fig.  xxiv. 
diftance,  at  the  end  A,  defcribe  the  arch  n  n. 

a.  A  right  line  drawn  through  the  given  point  E,by  the 
convexity  of  the  arch  n  fliall  be  the  parallel  deftied,  at 
the  parallel  diftance  of  the  given  point  E. 

Problem  VII.  ' 

To  make  the  angle  M  C  B,  equal  to  the  gken  angle 
E  AN. 

I.  Upon  the  angular  point  A,  with  any  opening  of  the 
compafles,  defcribe  the  arch  o  o,  and  with  the  fame  open-  Fig.  xxv. 
ing  fet  one  point,  or  foot  of  the  compaftes,  on  the  point 
C,  and  defcribe  the  arch  n  n, 

a.  Take  the  diftance  o  o,  and  fet  it  from  n  to  n. 

5 .  A  line  being  drawn  from  C  to  n,  Ihall  make  the 
angle  M  C  B,  equal  to  the  angle  E  A  N,  as  required. 

This  problem  is  of  great  ufe  in  taking  the  plan  of  build¬ 
ings,  gardens,  &c. 


D 
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Problem  VIII. 

To  divide  an  angle ^  A  B  C,  hito  tavo  equal 

parts. 

I.  Upon  the  angular  point  B,  with  any  opening,  de- 
fcribe  the  arch  r  r,  interfering  the  fides  of  the  angle  in 
the  points  r  r. 

Fig.  XXVI.  2.  With  any  opening,  on  the  points  r  r,  defer ibe  the 
arches  m  m  and  i;  a;,  interfering  each  other  in  the 
point  L. 

5.  A  right  line  drawn  from  L  to  B,  lliall  divide  the  an¬ 
gle  ABC,  into  two  equal  parts  as  required. 

Problem  IX. 

T 0  dhide  a  right  line  into  any  numher  of  equal  part s. 

Let  it  be  required  to  divide  M  N  into  fix  equal  parts. 

1.  From  the  end  M  or  N,  draw  a  right  line  at  pleafiire, 
as  AM. 

2.  Make  the  angle  N  ME  equal  to  MNA,  by  Prob.  VII. 

‘  or  by  the  fecond  cafe  of  Prob.  VI.  make  M  E  parallel 

to  AN. 

Open  your  compalles  to  any  fmall  diftance  at  plea- 
fure,  and  fet  off  that  diftance  five  times  from  N  towards 
A,  and  from  M  towards  E,  as  at  the  points  i,  2, 

3 }  ^3  I*' 

4.  Draw  right  lines  from  y  to  i,  from  4  to  2,  from 
3  to  5,  from  2  to  4,  and  from  i  to  y  ;  and  their  interfedi- 
ons  will  divide  the  given  line  M  N,  into  fix  equal  parts, 
as  required. 


Problem  X. 

To  find  a  mean  proportion  between  two  right  lines  gi- 
^en.  Pet  it  be  required  to  find  a  mean  proport  ion  ^  be¬ 
tween  the  given  lines  N  and  O. 

1.  Make  A  D,  equal  in  length  to  both  the  lines  O  and 
N,  and  by  Problem  1.  divide  it  into  two  equal  parts,  in 
the  point  C. 

2.  On  the  point  C,  deferibe  the  femicircle,  making  the 
F.  xxyiii.  diameter  equal  to  A  D. 
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At  E  (the  joining  of  both  lines)  ered:  the  perpen¬ 
dicular  E  I,  and  continue  it  till  it  meet  the  curve  in  the 
point  L 

4.  The  line  E  I  is  the  mean  proportion  required. 


Problem  XL 

To  ^nd  the  centev  of  u  citcIs  us  Jhull  pujs  thvouflj  uny 
three  points  gken^  as  are  not  in  a  right  line. 


Let  the  three  given  points  be  D  B  A. 

I.  Dpw  a  right  line  from  any  one  of  the  points,  as 
A^  to  either  of  the  other  poi’its,  as  to  B,  and  alfo  draw 
another  right  line  from  B  to  D. 

'L.  By  problem  1.  divide  thole  two  equal  parts  by  two  per-  rig.xxix^ 
pendiculars,  as  the  perpendicular  lines  H  F  and  C  E, 
which  perpendicular  lines  do  always  iiiterfea  each  othei% 
and  the  point  of  interfe6lion  is  the  center  of  a  circle  as 
will  pals  through  the  points  alligned. 


Problem  XIL 

To  infer ihe  a  triangle  geometrical  fquare,  pentagon, 

hexagon,  heptagon,  o6tagon,  nonagon,  or  decagon,  within  a 
circle. 


I.  Defcribe  the  circle  AFC  G,  and  draw  the  diameter 

AC  and  F  G,  interfeaing  each  other  at  right  angles,  in 
the  center  E.  o  &  > 


i.  Make  A  B  and  ADj  equal  to  the  lemidiameter  EC, 
and  draw  the  right  line  B  which  is  the  lide  of  an  equi¬ 
lateral  triangle,  as  may  be  inferibed  in  that  circle. 

3.  Draw  the  right  line  A  F,  and  it  lhall  be  the  fide  of  a 
geometrical  fquare. 

4.  Upon  H,  with  the  diftance  H  F,  defcribe  the  arch 
1,  and  draw  the  right  line  F  I,  which  is  the  lide  of  a 

pentagon  as  may  be  inferibed  therein.  The  diameter 

u  n  hexagon,  and  half  B  D ;  as 

ri  B,  or  H  D,  is  the  lide  of  a  heptagon  or  feptagon. 

-D  aIt  center  through  M,  draw  the  right  line 

r  diftance,  or  right  line  A  K,  be  the 

lide  of  an  odagon. 

arch  BAD,  into  three  equal  parts,  each 
of  which  is  the  fide  of  a  nonagon,  as  D  S. 

7*  The  diftance  E  I  is  the  lide  of  a  decagon.  Every 
ide  in  the  figure  is  number’d  with  its  proper  number. 


Fig.  XXX. 


as 
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as  the  fide  of  a  pentagon  with  number  j,  a  hexagon  With 
the  number  6,  &c. 

This  figure,  thus  made,  is  a  very  ufeful  inflrument  to 
infcribe  any  poligon  in  a  circle,  when  required  ;  as  for 
example  : 

Let  it  he  required  to  infcribe  a  nonagon  in  the  circle 
A  li  C  D. 

1.  On  the  center  E,  defcribe  the  circle  F,  G,  H,  I,  e- 
qual  in  diameter  to  the  circle  A  F  C  G,  fig.  XXX. 

2.  From  thence  take  the  diflance  S  D,  and  fet  that-dif- 
tance  from  F  to  V,  from  V  to  Q^,  from  to  P,  &c.  to 
the  point  F",  where  you  began. 

3 .  Lay  a  ruler  from  the  center  E,  to  the  feveral  points 
F'  V  Q^P,  &c.  and  ’twill  cut  the  outer  circle  in  the  points 

X  X  X,  &c. 

4.  Draw  lines  from  x  to  a',  &c.  and  thofe  lines  fhall 
form  the  nonagon  required.  And  what  is  here  faid  of  a 
nonagon,  the  fame  rule  is  to  be  underftood  of  any  other 
figure,  as  before  deferibed. 

Problem  XIIL 

To  ?nake  an  equilateral  triangle,  as  A,  B,  O,  whofe 
fides  Jljall  he  equal  to  any  given  line,  as  the  ri^ht  line 
N  M.  , 

1.  Make  A  B  equal  to  the  given  line  N  M,  and  with 
the  diflance  A  B,  on  the  point  A,  defcribe  the  arch  v  v, 
and  with  the  fame  diflance  on  the  point  B,  defcribe  the 
arch  a  a,  interfebling  the  arch  v  v,  in  the  point  O. 

2.  Draw  from  the  interfedion  O,  the  right  lines  A  O, 
and  B  O,  and  they  will  complete  the  equilateral  triangle 
whofe  fides  are  each  equal  to  the  given  line  N  M,  as  re¬ 
quired. 

Problem  XIV. 

Three  unequal  right  lines,  R  S  T,  being  given  to 
make  a  right  lined  triangle,  whofe  fides  fiall  be  equal 
thereunto. 

1.  Make  A  B,  equal  to  R. 

2.  Take  the  line  S  in  your  compaUcs,  and  on  A  de¬ 
fcribe  the  arch  a  a. 

I  3.  Take 
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Take  the  line  T  in  your  compalTes^  and  on  B  de- 
fcribe  the  arch  m  m,  interfeding  the  firlt  arch  in  the 
point  C. 

4.  Draw  from  the  interfedion  C_,  the  right  lines  C  A 
and  C  B,  and  they  will  complete  the  triangle,  whole  lides 
are  refpedively  equal  to  the  given  line^  R  S  T,  as  re¬ 
quired. 

A  Bl  rR 

A  Cv  equal  to  the  given  line<S 

^  cb3  lx 


Problem  XV. 

To  defer  the  a  geometrical  fquare,  'whofe  fdes  Jljallle 
equal  to  a  right  line  given. 

Let  it  be  required  to  make  the  geometrical  fquare 
M  N  O  P,  whofe  lides  lhall  be  refpedively  equal  to  the 
given  line  A  B. 

I.  Make  O  P  equal  to  A  B. 

a.  On  the  point  P  ered  the  perpendicular  P  N,  (by 
problem  III,  or  IV,  hereof ;  and  make  it  equal  in  length 
to  the  given  line  A  B  . 

With  the  diftance  A  B,  on  the  point  N,  deferibe  the 
arch  n  n,  and  with  the  fame  diftance,  on  the  point  O,  de¬ 
feribe  the  arch  a  a^  interfeding  the  fonner  in"  the 
point  M. 

4.  From  M  the  point  of  interfedion,  draw  the  right 
lines  M  N  and  M  O,  and  they  will  complete  the  geome¬ 
trical  fquare,  as  required. 

Problem  XVI. 

To  make  an  ollong  parallelogram,  or  long  fquare,  as 

ABC  p,  whofe  length  and  breadth  floall  he  equal  to  two 
given  lines,  N  O. 

I.  Make  the  line  C  D,  equal  to  the  given  line  O,  and 
on  D,  (by  the  Hid  problem  hereof)  ered  the  perpendicular 
B  D,  and  make  it  equal  to  the  given  line  N. 

On  B,  with  the  diftance  C  D,  deferibe  the  arch  0  0, 
and  on  the  point  C,  with  the  diftance  B  D,  deferibe  tlie 
arch  r  r,  interfeding  the  former  in  the  point  A. 


E 


3.  From 


F'lg. 


Fig, 

XXXIV. 


Fig. 

XXXV, 


Of  Geometrical  Vrohlems. 

5.  From  A  the  point  of  interfedlion,  draw  the  right 
lines  A  B  and  A  C,  and  they  will  complete  the  oblong, 
as  required 


The  fide  A  B  and  CD)-  1 
ThefideACandBDj'*"^""^ 


to  the 


Problem  XVII. 

To  7nake  a  rhombus^  or  diamond  form^  whofe  ftdes 
Jljall  be  equal  to  a  right  line  gi^en. 

^  Let  it  be  required  to  defcribe  the  rhombus  A,  M, 

N;,  O,  whole  fides  lliall  be  each  equal  to  the  given 
line  V,  R. 

XXXVI.  ^  ^  equal  to  V  R,  and  on  the  point  with 

the  diltance  OA,  defcribe  the  arch  A  MN. 

2.  With  the  fame  dillance  fet  up  the  opening  of  the 
compailes  from  A  to  M,  and  from  M  to  N. 

3 .  From  the  point  A  to  the  point  M,  draw  the  right 
line  A  M,  and  from  the  point  M,  draw  the  right  line 
M  N  to  the  point  N  ;  and  laftly,  draw  the  line  N  O,  and 
you  will  complete  the  rhombus  as  required,  with  its  re- 
lped:ive  fides  equal  to  the  given  line  V  R. 

Problem  XVIII. 

To  make  a  rhomboyades,  whofe  fides  JIj all  be  equal  to 
tnvo  given  right  lines,  as  L  and  (f;  and  the  acute 
angles  at  M  and  O,  equal  to  the  given  angle  Z. 

I.  Make  P  M  equal  to  the  given  line  L,  and  by  pro¬ 
blem  VII,  make  the  angle  E  M  P,  equal  to  the  angle  Z, 
Fig.  and  make  M  E  equal  to  the  given  line  (L- 
XXXVII,  2.  Take  in  your  compailes  the  civen  line  L,  and  on  E 
defcribe  the  arch ^  ^  ^  ^ 

3.  Take  the  length  of  the  other  given  line  Q^,  and  on 
the  point  P,  defcribe  the  arch  a  a,  interfedting  the  for¬ 
mer  in  the  point  O. 

4.  From  O  the  point  of  interledlion,  draw  the  lines 
O  E  and  0  P,  and  they  will  conftitute  the  rhomboyades 
as  required,  whofe  fides  O  E  and  P  M,  fhall  be  equal  to 
the  given  line  L,  and  the  lides  O  P  and  E  M,  equal  to 
the  given  line  d,  as  alfo  the  angles  at  O  and  M,  equal 
to  the  given  angle  Z. 
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Problem  XIX. 


^5 


To  make  a  trapezium  {as  the  figure  R  N  O  M)  whofe 
fides  JJjall  he  equal  to  four  right  lines  given,  as  the  lines, 
D,  E,  y,  T,  and  one  angle,  as  the  angle  N,  equal  to  an 
angle  given,  as  the  angle  Z. 

I.  Make  N  M  equal  to  the  given  line  D,  and  by  pro¬ 
blem  VIL  make  the  angle  at  equal  to  the  given  angle 
T,  and  make  R,  equal  to  the  given  line  E. 

Take  the  given  line  V  in  your  compalles^  and  on  M 
defcribe  the  arch  n  n,  then  take  the  given  line  T,  and  on 
R  defcribe  the  arch  a  a,  interfering  the  former  arch  in 
the  point  O. 

g.  From  the  point  of  interfedion  O,  draw  the  right 
lines  O  M  and  O  P,  and  they  lliall  complete  the  trapezi¬ 
um,  as  required,  with  its  refpedive  lides  equal  to  the 
lines  given. 


Problem  XX. 

How  to  dejcrihe  an  elUpfis  to  any  length  andhreadth  gi¬ 
ven,  as  the  figure  A  B  C  M,  whofe  longeft  diameter  is  e- 
qualto  the  given  line  DV,  and  the  floor t eft  to  the  line  EP. 

I.  Make  the  right  line  A  C  equal  to  the  given  line  D  V, 
and  (by  problem  1.)  divide  it  into  two  equal  parts,  by 
the  perpendicular  B  M,  which  make  equal  to  the  driven 
line  E  P. 

r.  Take  half  the  longeft  diameter,  as  A  F  or  C  F,  and  on 
B  defcribe  the  arches  a  a,  and  a  a,  interfering  the  longeft 
diameter  in  the  points  O  and  N,  which  are  the  two  cen¬ 
ters  by  which  the  ellipfis  may  be  defcribed. 

3.  Faften  two  pins,  or  tacks,  (if  on  the  ground,  as  in  a 
gaiden,  two  ftakes)  at  O  and  jSJ,  and  putting  a  line  about 
them,  faften  the  ends  together,  at  the  length  of  the  line 
O  C,  or  N  A,  fo  that  the  ftring  may  move  about  both  the 
pins,  tacks,  ^c.  at  pleafure. 

4.  Take  a  black-lead  pencil,  tracer,  ^c.  and  extending 
the  line  therewith,  it  will,  by  its  motion  about  thofe 
two  centers,  defcribe  an  ellipfis,  as  ftiall  be  equal  in  length 

and  breadth  to  the  given  lines  D  V  and  E  P,  as  re¬ 
quired. 


Fig. 
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Problem  XXL 

How  to  dejb'ihe  an  ellipfis  to  any  length  and  hreadth, 
as  the  ^  figure  A  B  G  D,  7i'ho/e  longejl  diameter  is  equal 
to  the  given  line  M,  and  the  JljorteJi  to  the  line  N,  hy  the 
help  of  a  pair  of  compares,  without  the  ajji fiance  of  a 
Ime  and  tracer,  as  in  the  preceding  problem. 

I.  Defer! be  the  longeft  and  fhortefl  diameters,  equal  to 
the  given  lines,  interfering  each  other,  at  right  angles 
in  the  point  E  (as  in  the  preceding). 

а.  Take  half  the  lliortelt  diameter,  as  B  E,  and  place 
that  diftance  from  A  to  F  on  the  longeft  diameter. 

3.  Divide  the  fpace  between  F  and  E  the  center,  into 
Fig.  XL.  three  equal  parts,  and  place  one  of  thofe  parts  backward 

from  F  to  I. 

4.  Make  E  K  equal  to  E  I,  and  on  K,  with  the  diftance 
K  I,  deferibe  the  arches  n  n  on  the  one  lide,  and  nn  on 
the  other. 

5.  With  the  fime  diftance,  on  the  point  I,  deferibe  the 
arches  0,  0,  and  0,  0,  interfering  the  other  two  in  the 
points  L  and  M. 

б.  Lay  a  ruler  from  L  to  I,  and  draw  the  line  I V ;  alfo 
from  L  to  K,  and  draw  the  K  P  ;  alfo  from  M  to  K,  and 
draw  the  line  K  (X;  and  alfo  from  M  to  I,  and  draw  the 
line  I  R. 

7.  On  I,  with  the  diftance,  I A  deferibe  the  arch  z  A  z, 
and  on  K,  with  the  fame  opening,  deferibe  the  arch  x  Cx, 

8.  On  M,  with  the  diftance  M  .2:,  deferibe  the  arch 
zB  X  ;  and  on  L,  with  the  fame  opening,  deferibe  the 
arch  X  D  z,  and  thus  is  the  ellipfis  completed,  as 
required. 

Problem  XXIL 

To  infer ihe  a  circle  within  a  fquare, 

fig-  XLi.  ^  Draw  the  diagonals  N  S  and  V  M,  interfering  each 
other  in  the  point  O. 

a.  From  the  point  O,  let  fall  the  perpendicular  O  C, 
and  with  the  opening  O  C  on  O,  deferibe  the  circle  as 
required. 
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Problem  XXIIL 

I 

To  infcrihe  a  fquare  within  a  circle^  and  to  circumfcrihe 
a  circle  about  a  Jquare. 

I.  By  the  third  of  problem  XIL  ilifcribe  the  fquare 
A  E  I  O;,  and  draw  the  diagonals  A  O  and  E  inter-  rig-  xlil 
fed:ing  each  other  in  the  point  N. 

a.  On  with  the  diftance  N  A,  N  E^  N  I^,  or  N  O, 

(they  being  all  equal  to  each  othei*^  by  definition  ii.  fig. 

VIL)  defcribe  the  circumfcribing  circle^  as  required. 

Problem  XXIV. 

To  infcrihe  a  circle  within  a  triangle,  the  circle 
o,  within  the  equilateral  triangle  A  E  N. 

I.  Divide  any  two  of  the  angles  of  the  given  triangle, 
as  the  angle  N  and  A,-  into  .two  equal  parts,  by  the  lines 
X  0  and  A  e,  interfering  each  other  in  the  point  M,  (as 
by  problem  VIII.  hereof). 

From  M  let  fall  the  perpendicular  M  P  ;  and  on  M, 
with  the  diftance  M  P,  defcribe  the  inferibed  circle,  as 
required. 

Problem  XXV. 

To  circumfcrihe  a  circle  about  a  triangle. 

The  folution  of  this  problem  is  exactly  the  fame  as 
problem  XL  For  if  you  fuppofe  the  three  angular  points  ... 

FiS.  XL1V< 

B  C  A,  to  be  three  given  points,  <&c.  as  in  that  problem, 
the  operation  hereof  is  exariy  the  fame,  and  therefore 
needs  no  further  demonftration. 

Problem  XXVL 

To  find  the  center  of  a  circle,  that  Jhall  pafs  through 
any  two  given  points  within  a  circle,  and  divide  the  cir¬ 
cumference  into  two  equal  parts. 

Let  M  N  be  the  given  points. 


F 
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1.  From  any  one  of  the  points  as  M,  draw  a  right  line 
through  the  center  O^,  extending  it  infinitely  to  M,  Up¬ 
on  this  line,  at  the  center  O,  ered  the  perpendicular 
rig*  XLv.  O  W,  and  from  W  through  M,  draw  the  line  W  R  ;  and 
from  R,  through  O  the  center,  draw  the  diameter 
R,  O,  a. 

r.  Draw  the  right  line  W  a,  and  extend  it  till  it  inter- 
fe(5l:  the  line  M  O  in  the  point  V  ;  through  which, 
and  the  given  points  M  and  N,  you  may  delcribe  the 
arch  of  a  circle  (by  problem  XL)  as  will  divide  the  cir¬ 
cumference  given  into  two  equal  parts,  and  pafs  through 
the  two  given  points,  as  required. 

Problem  XXVII. 

To  make  a  geometrical  fquare,  as  A  E  M  N,  equal 
in  area  to  any  right  lined  triangle,  as  the  triangle  I  O  M, 
ghen. 

I.  Let  fall  the  perpendicular  O  R,  and  make  M  S  e- 
qual  to  half  the  perpendicular  O  R. 
iig.  XLvi.  '2..  Divide  I  S  into  two  equal  parts  at  R,  and  on  R, 
with  the  diftance  I  R,  or  R  S,  delcribe  the  femicircle 
IAS. 

g.  At  M  ere6l  the  perpendicular  M  A,  and  extend  it 
till  it  interfedl  the  femicircle  in  A. 

4.  The  line  A  M  is  the  fide  of  a  geometrical  fquare, 
whofe  area  is  equal  to  the  area  of  the  triangle  given,  as 
required. 


Problem  XXVHI. 

To  make  a  geometrical  fquare,  equal  to  a  parallelogram 
ghen. 

Let  it  be  required  to  make  a  geometrical  fquare  equal 
in  area  to  the  oblong,  or  parallelogram,  A  B  C  D. 

I.  Continue  the  fide  C  D  to  F,  making  D  F  equal  to 
*  BD,  and  divide  C  F  into  two  equal  parts  at  G,  and  there¬ 
on,  with  the  diftance  G  C,  or  G  F,  deferibe  the  arch 
C  E  F. 

a.  Continue  DB  to  E,and  then  will  D  E  be  a  mean  pro¬ 
portional,  and  the  fide  of  a  geometrical  fquare,  whofe 
area  is  equal  to  the  oblong,  or  parallelogram,  A  B  C  D 
given,  as  required. 
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Problem  XXIX. 

T 0  divide  a  line  given^  in  Juch  proportion  m  another 
is  before  divided. 

Let  it  be  required  to  divide  the  right  line  M,  in  fuch 
proportion  as  the  line  A  E. 

I.  By  problem  XIII.  hereof,  make  the  equilateral  tri¬ 
angle  G  H  I,  with  its  lides  equal  to  the  line  A  E,  and  di¬ 
vide  any  one  fide  thereof,  as  H  I,  in  the  fame  proportion, 
as  A  E  (the  length  being  equal). 

Take  the  length  of  the  line  M,  and  fet  it  from  G  (the 
angle  oppofite  to  the  fide  divided)  to  V,  on  one  fide,  and 
to  O,  on  the  other  fide,  and  draw  the  right  line  V  O. 

g.  Lines  being  drawn  from  G,thro’  the  points  i,  a,  g, 
4,  y,  and  6,  fhall  interfed:  the  line  V  O,  in  the  points 
o  o  o,  &c.  and  divide  that  line  in  the  very  fame  pro¬ 
portion  as  the  given  line  H  I,  as  was  required. 


Problem  XXX. 

To  divide  the  circumference  of  any  circle  mto  g(30  equal 
parts^  as  the  circle  A  B  C  D,  fig.  XLIX. 

1.  Draw  the  diameter  A  C,  and  by  problem  I.  divide 
it  into  two  equal  parts  by  the  perpendicular  B  D,  then 
will  the  circle  be  divided  into  four  equal  parts,  and  confe- 
quently  the  circumference  alfo. 

2.  Open  your  compafles  to  half  the  diameter,  as  P  A, 
&c.  and  fet  that  diftance,  firjl^  from  A  to  e,  and  from 
A  to  ;  fecondlpy  from  B  to  and  from  B  to  / ;  third¬ 
ly^  from  C  to  h,  and  from  C  to  i  ;  lafly^  from  D  to  /a, 
and  from  D  to  ^  ;  and  thus  you  have  divided  the  circum¬ 
ference  into  IX  equal  parts,  each  reprefenting  go  de¬ 
grees. 

g.  Divide  each  of  thofe  divifions  into  three  equal  parts, 
and  each  of  thofe  parts  into  ten,  and  then  will  the  circle 
be  divided  into  gdo  equal  parts,  which  are  called  de¬ 
grees.  It  is  to  be  obferved  herein,  that  the  femi-diame- 
ter,  which  is  generally  called  the  radius,  is  always  equal 
in  length  to  6o  degrees,  or  equal  parts  of  the  circumfe¬ 
rence.  Every  equal  part  (or  degree)  of  the  circumfe-  rig. 
rence,  is  always  fuppofed  to  be  divided  into  6o  icfler  e- 

I  qual 
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qual  parts^  and  thofe  are  term’d  or  called  minutes.  There¬ 
fore  when  we  mention  two  degrees  and  a  half^  we  fay  two 
degrees  30  minutes  ;  or  one  deg.  and  we  fay  one  degree 
and  10  min.  and  when  we  write  down  any  number  of  de¬ 
grees  and  min.  as  thirty  degrees  fifty  feven  minutes,  we 
write  them  thus  30°  :  yy',  &c.  And  what  is  here  fiid 
in  the  divifion  of  the  circumference  of  this  circle,  the 
fame  is  to  be  underftood  in  the  divifion  of  the  circumfe¬ 
rence  of  every  circle,  for  in  the  circumference  of  every 
circle,  there  is  always  the  fame  number  of  degrees  tJiere- 
in,  although  fome  circles  may  be  fmaller,  and  others  lar¬ 
ger  than  the  given  circle  A  B  C  D. 

Demonftration. 

I.  Draw  right  lines  from  the  center  P,  through  every 
tenth  degree  of  the  circumference,  and  extend  them  in¬ 
finitely. 

a.  On  P  the  center,  deferibe  the  inward  circle,  and  the 
lines  before  drawn  through  every  tenth  degree,  will  inter- 
fed  that  circle  in  the  points  n  n  n,  &c.  and  will  divide 
that  circumference  into  thirty  fix  equal  parts,  each  repre- 
fenting  10  degrees.  Alfo  on  P  deferibe  the  outward 
circle  0000^  dec.  wherein  you  may  obferve  the  aforefaid 
lines  of  every  tenth  degree,  to  divide  that  circumference 
Fig.  xux.  in  the  very  fame  proportion,  as  the  inward  circle  nnnn, 
&c.  and  the  given  circle  A  B  C  D.  Therefore  let  any 
circle  be  as  fmall  as  may  be  conceived,  or  as  large  as  the 
greateft  circle  as  can  be  fuppofed  to  bound  the  univerfe, 
the  number  of  degrees  in  each  are  both  equal,  and  con- 
fequently  the  minutes  the  fime,  though  greater  or  leffer 
each,  in  fuch  proportion  as  the  circumference  of  one  cir¬ 
cle  hath  to  another,  which  is  what  was  to  be  demon- 
ftrated. 

AT:  B.  Before  the  young  ftudent  proceeds  any  fur¬ 
ther,  let  him  well  underhand  this  problem,  for 
hereon  the  whole  body  of  mathematicks  depends, 
as  alfo  the  feveral  operations  following  ;  but  if 
he  finds  any  difficulty  upon  the  firfl  or  fecond 
reading,  either  of  this  or  any  other  problem,  let 
him  not  be  difeouraged,  ’twill  by  often  contempla¬ 
ting  be  made  eafy  ;  for  matliematicks,  is  not  to  be 
underftood  at  once  reading  over,  like  plays,  hifto- 
ry,  or  romances. 
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Problem  XXXI. 

To  infcrihe  an  elUpfis  within  an  oblong,  or  parallelo-^ 
gram,  as  A  BCD,  r 

I.  Draw  the  two  diameters  of  the  parallelograjn,  as 
E  G  and  F  H,  which  fuppofe  to  be  the  length  and  breadth 
ol  an  elliplis  giyen^  to  defcribe  the  fame  as  if  they  had  p. 
not  been  the  diameters  of  the  oblong 

IT 't;  defcribe  the  elliplis 

ii  h  G  H,  and  it  will  be  the  ellipfis  infcribed,  as  re- 
quired. 


Problem  XXXIL 


T 0  ereCt  a  perpendicular  line  ly  the  help  of  a  ten  foot 
rod  (or  other  meafure  equally  divided)  on  the  ground  in 
the  Jetting  out  of  a  building,  garden,  &c. 

The  proportional  numbers  contained  in  a  fquare,  or 
right  angle,  is  3,  4;  and  y  ;  or  6,  8,  and  10  ;  there- 
tore  if  you  would  raife  the  perpendicular  D  F,  from  the 
pomt  p,  on  the  line  H  D  ;  fet  off  fix  foot  from  D  to  E 
and  with  eight  foot  of  your  rod  at  D,  defcribe  the  arch 
a  a ;  and  alio  with  ten  foot,  defcribe  the  arch  B  B,  on 
the  point  E,  and  the  interfeaion  F  is  the  perpendicu¬ 
lar  point  required  ;  or,  from  E  lay  a  ten  foot  rod,  and 

^  ™d,  and  clofe  their  ends  together, 

and  that  Ihall  be  the  perpendicular  point  alfo  1  and  a  right 
line  drawn  from  thence  to  D,  fliall  be  the  perpendicular 


This  problem  may  be  applied  to  praaice  on  paper, 
if  you  life  a  fcale  of  equal  parts,  and  a  pair  of  compaf- 
fes  inftead  of  the  ten  foot  rod.  ^ 
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Plate  IV. 

Axiom  I. 


TF  to,  or  from,  equal  quantities,  he  added  or  Juhtrad;- 
ed  equal  quantities,  the  fums  or  remainders  will  he 
equal. 


Demonftratioii. 

Fig.  I.  I.  Draw  the  two  diameters  A  F  and  L  B,  interfedling 

each  other  in  the  center  N,  and  then  will  the  angle 
A  N  L  be  equal  to  the  angle  B  N  F,  for  the  arches  A  B 
and  B  F  completes  a  femicircle^  as  alfo  do  the  arches 
B  A  and  A  L.  Therefore  the  arch  B  F  mull  be  equal  to 
the  arch  A  L,  becaufe  the  arch  A  B  continues  the  fame ; 
and  by  the  fame  reafon  the  angle  A  N  B,  is  equal  to  the 
angle  L  N  F. 

Axiom  IL 


^iantities  equal  to  a  third,  are  equal 
mther. 


Demonftration. 


to 


one  a‘ 


Pjg  n.  The  alternate  angles  C  and  F,  are  equal  to  each  other, 
as  alfo  E  and  D  ;  for  the  angle  C  is  equal  to  the  an¬ 
gle  B,  and  the  angle  B  to  the  angle  F,  by  the  preceding 
axiom.  Wherefore  C  and  F  being  both  equal  to  B, 
muft  be  equal  to  one  another,  and  the  like  of  E  and  D, 
which  are  both  equal  to  the  angles  A  and  G. 
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Theorem  L 

If  a  right  line  do  fall  on  two  parallel  right  lineSy  it  Fig,  ir. 
maketh  the  oppoftte  angles  equals  and  the  internal  angles 
on  the  fame  fidey  equal  to  two  right  angle Sy  or  i8o 
degrees. 

I.  The  right  line  P  falling  upon  the  two  parallel 
right  lines  R  T  and  S  V,  do  make  the  angle  D  equal 
to  Ky  and  C  to  allb  the  angle  G  equal  to  and  PI 
to  F. 

a.  the  angle  D  with  F  is  equal  to  two  right  angles, 
becaufe  F  is  equal  to  C  (by  axiom  11.)  and  C  and  D  to¬ 
gether  are  equal  to  two  right  angles,  or  a  femicircle  ; 
and  lince  the  angle  F  is  equal  to  the  angle  C,  therefore 
F  D  or  EC,  are  equal  to  two  right  angles,  or  i8o  deg. 
which  was  to  be  proved. 

Theorem  IL 

If  multifarious  right  lines  he  inierfeBed  hy  multifari-  Fig.  iil 
ous  right  linesy  which  are  parallel  one  to  the  other y  the 
fegments  are  proportional  one  to  the  other, 

Demonltration. 

Let  the  right  lines  N  O  and  N  M,  be  interfered  by 
the  fix  parallel  right  lines  T  T,  V  V,  X  X,  Y  Y,  Z  Z, 
and  W  W ;  then  will  the  interfegments  be  proportional 
one  to  the  other.  For  if  N  A  be  one  fifth  part  of  N  O, 

N  B  is  likewife  one  fifth  part  of  N  M,  and  the  like 
of  all  others. 

Theorem  III. 

If  four  right  lines  he  proportionaly  that  is,  as  the  firjl  Fig.  iv. 
is  to  the  fecondy  fo  is  the  third  to  the  fourth  ;  the  paral¬ 
lelogram  made  of  the  two  means  (or  middle  terms) 
will  he  equal  to  the  parallelogram  made  of  the  ex- 
treams. 


Demonltration. 

Let  the  four  proportionals  be  A  a4,  B  id,  C  la,  and 
D  8  ;  I  fay,  the  parallelogram  made  of  the  two  mean 

^  terms. 
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terms^  ^iz.  i6  and  ix  is  equal  to  the  parallelogram 
made  of  the  two  extreams,  viz.  and  8.  Therefore 
multiply  id  by  ix,  and  the  prodiuT  is  equal  to  191,  and 
alfo  24  by  8,  and  the  produd  is  equal  to  192,  as  be¬ 
fore.  Therefore  ’tis  apparent,  that  the  parallelogram 
made  of  the  means,  is  equal  in  power  to  the  paralle¬ 
logram  made  of  the  extreams,  which  was  to  be  de^ 
monllrated. 


Theorem  IV. 

If  three  right  lines  he  proportional^  viz.  as  the  firjl 
is  to  the  fecond,  fo  Jhall  the  fecond  he  to  a  fourth. 
The  fquare  made  of  the  means  fl:> all  he  equal  to  the  oh- 
long  made  of  the  extreams. 

Demonftration. 

?ig.  V.  Let  the  proportional  lines  or  numbers  be  4,  8,  8, 
then  will  it  be  as  4  is  to  8,  fo  is  8  to  id,  and  the  fquare 
A  E  I  O  of  the  means,  will  be  equal  to  the  parallelogram, 
made  by  the  extreams.  For  multiplying  the  means  8  by 
8,  the  product  is  d4,  and  multiplying  the  extreams  4  and 
id  by  each  other,  the  produd:  is  d4,  and  is  equal  tp  the 
produd:  of  the  means  which  was  to  be  demonftrated. 

Theorem  V. 

In  every  right  angled  plain  triangle y  the  fquare  made 
of  the  hypothenufe,  or  fde  'which  is  oppofite  to  the  right 
angle y  is  always  equal  to  the  fum  of  the  fquares  made 
of  the  legs  or  fides. 

Demonftration. 

Fig.  VI.  Let  N  O  M  be  a  right  angled  plain  triangle,  whofe 
lides  are  as  follows,  viz.  the  fide  N  M  equal  to  d,  and 
the  fide  M  O  equal  to  8,  then  will  the  hypothenufe  be 
equal  to  10. 

2.  If  you  multiply  the  fide  N  M  into  itfelf,  its  prqdudl 
will  be  equal  to  3  d,  the  fquare  N  D  M  I. 

3.  Multiply  the  fide  M  O  into  itfelf,  and  its  produd: 
will  be  equal  to  d4,  the  fquare  M  O  V  C. 


4.  Add 


Of  the  ConfiruHion^  &c. 

4.  Add  the  area  of  both  fquares  together,  viz.  3  (5  and 
6^,  and  their  ium  will  be  equal  to  100. 

5-.  Multiply  the  hypothenufe  N  O  into  itfelf,  and  its 
produd  is  100,  which  is  equal  to  the  funi  of  the  fquares 
made  of  the  legs  before  added  together,  as  was  to  be 
demonftrated 


Sect.  IV. 


P  L  A  T  F.  11. 

Of  the  ConjiruHion  of  Compound  Geometrical 

F  I  GU  R  E  S. 


I.  General  AXIOMS  for  the  proportions  of  figures. 

Axiom  I. 


THat  the  length  of  a  proportionable  parallelogram  be! 

to  the  breadth,  as  three  is  to  two  ;  therefore  if  the  [ 
length  be  three  foot,  the  breadth  inuft  be  two  foot. 

Axiom  IL 


When  a  geometrical  Iquare  hath  its  lides  intercepted 
with  femicircles  externally,  as  A,  the  diameter  of  every 
luch  feniicircle  muft  contain  ^  of  the  fide,  on  which  tis  , 
delcribed  ;  and  the  fame  proportion  alfo,  when  at  the  , 
end  of  a  parallelogram,  as  B. 


Fig. 


Axiom  IIL  I 

'  ! 

i 

When  the  angles  of  a  geometrical  fquare,  or  oblong,  | 
is  cut  off  by  the  arch  of  a  circle,  the  radius  of  thofe  qua¬ 
drants,  or  arches,  muft  be  ^  the  length  of  the  lide  of  a 
geometrical  fquare,  or  end  of  the  parallelogram,  and  the 

fame  proportion  is  to  be  obferved  when  the  angles  are 

pq  cut 
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Fig.  IX. 


OC;  the  o£ 

cut  off  by  a  fniall  geometrical  fquare,  as  the  fig.  C  eiit 
by  little  fquares,  and  D  by  quadrants  or  arches.  ,  ^  \  > 


ri 


Axiom  JV. 


•  .  *  ’  !• 

When  the  fide  of  a  geometrical  fquare,  or  end  of.  a. 

parallelogram,  hath  its  angles  cut  off  by  arches  or  little 
fqiiares,  and  the  ^  remaining  be  intercepted  by  a  femicircle, 
as  E  F  ;  the  arches,  or  little  fquares,  mult  be  firll  de¬ 
fer  ibed,  and  ‘  the  diameter  of  the  femicircle  mu  ft  con¬ 
tain  i  of  the  remainer,  as  the  femicircle  in  axiom  11. 
contains  of  the  whole  breadth. 

r  • 

Axiom  V. 

When  the  angle  of  a  geometrical  Iquare,  or  oblong, 
is  cut  off  by  a  part  of  a  geometrical  fquarc,  and  the  qua¬ 
drant  of  a  circle,  as  fig.  G  ;  the  radius  of  thofe  arches, 
or  quadrants,  mult  contain  }  of  the  fide  of  each  little 
fquare.  ^ 

Axiom  VI. 

When  a  compound  figure  is  circumferibed  by  a  com¬ 
pound  figure,  thofe  arches  of  the  compound  figure  cir- 
cumferibing,  mult  contain  ^  of  that  fide  to  which  they 
belong,  fo  h,  contains  ^  of  C  D  in  figure  H  ;  but  the 
center  of  all  fiich  arches  mult  always  be  upon  the  inter¬ 
nal  fig.  as  at  m, 

•  * 

* 

Axiom  VII. 

t  5 

When  any  fide  of  a  right  line  figure  has  a  fquare  break 
therein,  as  the  figure 'T  at  V ;  the  length  of  that  break 
mult  be  }  of  A  B|  {yiz.  the  length  of  the  fide  wherein  it 
Itands)  and  the  depth  j  ;  but  when  a  break  happens-^  a- 
gainlt  an  arch,  ‘as  at  O,  in  figure  T  T,  thofe  breaks 
mult  be  made  in  proportion  to  the  ciirv^e  of  the  oppo-  * 
fite  arch. 

Axiom  VIII. 

t 

K 

When  an  arch"  breaks  into  an  oblong,  as  the  arches 
m  m  in  figure  T  T,  it  muff  not  break  in  above  ^  of' the 
breadth  ol  the  oblong  at  molt,  and  the  extreams  of  fuch 
an  arch  muft  ever  be  five  times  their  depth.  They  are 

to 
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Compound  '  Geometirical  'FfgUre^. 


to  be  defcribed  by  problem  XL  fedl.  L  having  the  i 
depths  and  both  extreams  given^  as  three  given  points.  ■ 


Axiom  IX.  ^  ^  1 

When  the  fides  of  a  geometrical  fqiiare  is  intercepted  ' 
with  femicircles  internally^  as  figure  Z ; .  the  diameters 
of  thofe  femicircles  mufi:  be  no  more, than  one  half> 
the  fide  of  the  fquare^  wherein  they  are  defcribed. 


Thcfe  axioms,  and  the  preceding  problems  of  fed.  I. 
being  well  underftood,  the  young  Itudent  will  find  no 
fort  of  dijfficulty  in  defcribing  the  figures  contain’d 
in  the  eight  enfuing  problems,’  to  which  w^e  }  will 
proceed 


j 


A  general  Rule  concerning  Compound  Figures. 


^  H  A  T  every  compound  (or  plain)  figure,  that  is  en- 
compafs’d  with  another  figure,  be  not  of  the  fame 
kind,  ^iz.  not  to  iiicompafs  an  odagon  with  an  odagon, 
but  with  a  circle,  or  fome  other  figure  as  is  agreeable 
thereunto,  and  the  like  of  all  other  figures  in  ge¬ 
neral.  ° 

Problem  I. 

To  defcrihe  the  compound  figure  A  B  C  D,  with  Its  cir- 
cumfcribtng  jfigure  E  F  G  H. 

I.  By  problem  XV.  fed.  I.  defcribe  the  geometrical 
fquare  A  B  C  D. 

a.  By  axiom  II.  hereof,  defcribe  the  quadrants  of  each 
angle,  and  thus  will  the  interior  figure  be  completed. 

^  At  the  parallel  diltance  allign’d,  draw  the  fquare 
E  F  G  H,  by  problem  VI.  fed.  I.  and  by  axiom  VI. 
hereof ,  defcribe  the  arches  Oy  (?,  o,  o,  whole  centers  are 

at  e,  Cy  ey  Cy  and  ^they  will  ccanplete  the  figure  re¬ 
quired.  ' 


Fig.  IX. 


Fig.  h 


3 


Problem 
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Problem  IT. 

To  defcrihe  the  compound  figure  A  B  C  vdth  its  cir- 
cumfcrihing  figure  E  F  G  H. 

I.  By  problem  XV.  fed:.  L  defcribe  the  fquare  ABCD, 
in  Inch  proportion  as  is  laid  down  in  axiom  I.  hereof,  and 
by  axiom  111.  dedud  the  little  Iquares  from  every  an¬ 
gle. 

Fig  II.  1.  Defcribe  the  outer  parallelogram  parallel  to  the  firft 
at  tJie  diftance  aflign’d,  and  by  axiom  VI.  defcribe  the 
four  arches  H,  G,  F,  E,  whofe  centers  are  at  a  a  a 
and  they  will  complete  the  figure  required. 

Problem  III. 

To  defcribe  the  compound  figure  ABCD,  with  its 
^  cir cumfcrihing  figure. 

i 

' 

I.  By  problem  XV.  feft.  I.  defcribe  the  geometrical 
Fig.  HI.  fquare  ABCD,  and  by  axiom  II.  hereof,  defcribe  the  femi- 
circles,  and  then  by  drawing  the  circumfcribing  line  paral- 
lei  thereunto,  at  any  diftance  allign’d,  the  figure  is  com¬ 
pleted  as  required. 

Problem  IV. 

To  defcribe  the  compound  figure  ABCD,  vdth  its  cir¬ 
cumfcribing  figure. 

I.  By  problem  XVI.  feft.  I.  defcribe  the  parallelogram 
Fig.  IV.  according  to  the  proportion  of  axiom  I.  ’ 

a.  By  axiom  III.  cut  off  the  angles  with  the  quadrant 
of  a  circle,  and  by  axiom  II.  defcribe  the  femicircles  at 
each  end,  whofe  centers  are  e  e. 

Lafily,  Defcribe  the  circumfcribing  figure  parallel  thcie- 
unto,at  any  diftance  alfign’d  ;  and  the  figure  is  completed 
as  required.  ’ 

Problem  V. 

To  defcribe  the  compound  figure  ABCD,  with  the  cir- 
cumfcrihing  figure  E  F. 


I.  Bv 


Compound  Geometrical  Figures. 


2p 


1 .  By  problem  XVL  fe6l.  1.  defcribe  the  parallelogram 
A  B  C  b;,  according  to  the  proportion  of  axiom  I.  and  de- 
fcribe  the  femicircles  at  the  ends^  according  to  axiom  11. 

1.  Defcribe  the  outward  line  parallel  thereunto  at  any 
diftance  alTigned  ;  and  by  axiom  VIL  defcribe  the  breaks 
E  F,  and  the  figure  is  completed  as  required. 


Problem  VI. 

To  defcribe  the  compound  f  igure  A  B  C  and  its  cir^ 
c umfcr lb ing  figure  E  F  G  H. 

I.  By  problem  XV.  fedl.  I.  defcribe  the  geometrical 
fquare  A  B  C  D,  and  by  axiom  V.  defcribe  the  angles. 

z.  At  any  alfigned  diftance  defcribe  the  outer  fquare 
E  F  G  H  ;  and  by  axiom  VIL  defcribe  the  quadrants  at 
every  angle. 

Laf^,  By  axiom  VI.  defcribe  the  arches  K  M  N  L, 
and  the  figure  is  completed  as  required. 

Problem  VII. 

To  defcribe  the  compound  figure  A  B  C  D,  and  its  cir- 
cumfcribing  f  igure  E  F  G  H. 

I.  By  problem  XV.  fed.  1.  defcribe  the  geometrical 
fquare  A  B  C  D,  and  by  axiom  11.  defcribe  the  femicir- 
cles  whofe  centers  are  a  a  a  a  \  and  by  axiom  III.  defcribe 
the  arches  at  every  angle. 

At  any  parallel  diftance  aflign’d,  defcribe  the  fquare 
E  F  G  H,  and  at  the  fame  parallel  diftance^  defcribe 
the  arches  I  K  L  M,  and  the  figures  will  be  comple¬ 
ted  as  required. 

Problem  VIII. 

To  defcribe  the  compound figure  A  BC  D,  nFith  its  cir- 
cumfcribing  figure  EKFLHMGI. 

I.  By  problem  XV.  fedl.  I.  defcribe  the  geometrical 
fquare  A  B  C  D,  and  by  axiom  IX.  defcribe  the  femi-  ^=8' 
circles  a  a  a  a. 

z 


I 


z.  At 
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At  any  parallel  diftance  alTigncd^  deferibe  the 
Iquare  E  F  G  H;  and  by  axiom  YIL  delcribe  tJie  breaks 
K  L  M  1  ;  and  by  axiom  III.  the  arches  at  tlie  an¬ 
gles  E  F  G  which  will  complete  the  figure  as  re¬ 
quired. 

Thefe  foregoing  eight  infer ibed  figures^  are  ^xry  beauti¬ 
ful  forms  for  fountains^  bafons^  fifh-ponds^  grafs-plots^ 
or  ornaments  of  cockle-fhells^  fand^,  borders^,  &c.  about  a 
ffately  tree  of  yew,  holly,  philerea,  lauruliinus,  &c.  or 
Itatue.  Provided  that  you  have  the  advantage  of  a  ter¬ 
race-walk,  or  mount,  to  view  the  fame,  otherwife  a  plain 
plot  of  grafs  is  far  preferable. 

And  to  complete  the  idea  and  pradlice  of  fuch  figures 
in  gardening,  I  have,  for  the  exercife  of  the  young  flu- 
dent,  and  variety  of  choice,  for  all  gentlemen  as  delight 
therein,  inferted  the  feveral  forms  in  figure  X.  which  are 
in  general  deferibed  by  the  preceding  rules,  and  may  not 
only  prove  a  great  help  to  invention,  but  alfo  of  life  to 
many  gentlemen  in  forming  fuch  parts  of  their  gardens 
Fig.  X.  (as  they  relate  to)  in  the  inofl  elegant  manner. 

Thofe  figures  marked  A  A,  &c.  are  varieties  of  the  in- 
terfedlions  of  gravel,  fand,  and  grafs  walks  with  proper 
centeral  plots,  or  figures,  to  place  ffatues  on  pedeftals  in, 
as  alfo  the  forms  of  the  ends  of  parterres,  or  grafs-plots, 
as  circumferibe  the  fame. 

Thofe  figures  marked  B  B,  &c,  are  niches,  or  breaks 
in  hedges^  walls,  &c.  for  to  place  publick  feats  of  delight 
in,  at  the  termination  of  an  elegant  walk,  avenue,  6cc. 
And, 

Thofe  marked  D  D,  &c.  are  the  forms  of  cabinets,  or 
private  places  of  retirement,  in  the  mofl  private  retired 
parts  of  a  wildernefs,  labyrinth,  grove.  See, 

N.  B.  That  although  hitherto  I  have  recommended 
thefe  compound  figures  in  gardening  only  ;  yet  the 
ingenious  Undent  in  architediure  is  to  obferve,  that  they 
are  exceeding  beautiful  in  building,  as  in  cielings, 
parrquetting,  painting,  paving,  6cc. 


Sect. 
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Sect.  V. 

Of  the  QonfiruHion  of  the  fin^e,  double,  &c.  fpiral 
Line,  Scroll,  Artinatural  Line,  6cc.  for  Praflice 
in  Gardening. 

Problem  I. 

Plate  III. 

''1^0  defer ihe  a  ftngle  Jpiral  line  at  any  ajjigned 
dijiance. 

Let  it  be  required  to  deferibe  the  fingle  fpirial  line,  at  Pig-i- 
the  diftance  of  the  given  line  i  k. 

1.  Draw  a  right  line,  as  A  B,  and  on  any  convenient 
point  of  the  fame,  as  at  c,  deferibe  a  circle  of  fuch  a  di¬ 
ameter  as  is  affigned. 

2.  Take  half  the  given  line  i  h,  and  place  that  diftance 
from  c  the  center,  to  h  and  d  on  each  fide  hereof,  which 
points,  h  and  d,  are  the  two  centers,  on  which  the  double 
Ipiral  line  will  be  deferibed. 

g.  Take  the  diltance  dfa,  and  on  S,  deferibe  the  femi- 
circle  a  f. 

4.  Take  the  diltance  h,  and  on  deferibe  the  feini- 
circle  f  h. 

5.  Take  the  diltance  d  lo,  and  on  d^  deferibe  the  femi- 
circle  h  g  ;  and  fo  by  moving  your  compalfes  firlt  to  the 
other  center  b,  and  afterwards  to  d^  dec.  you  may  conti¬ 
nue  the  fpiral  line  about  infinitely,  which  is  what  was  re¬ 
quired  to  be  performed. 

Problem  IL 

To  deferibe  a  double  Jpiral  line  at  any  dijiance  af- 
figned. 

Let  it  be  required  to  deferibe  the  double  Ipiral  line.  Fig.  ii, 
at  the  diltance  of  the  given  line  n. 


4 


I.  Draw 
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I.  Draw  a  right  line,  as  A  B,  and  on  any  convenient 
point  of  the  fame,  as  at  defer ibe  a  circle  of  fiich  a  di¬ 
ameter  as  is  allign’d. 

1.  Take  half  the  given  line  w, and  place  that  diftance 
from  a  the  center,  to  h  and  c  on  each  fide  thereof^  which 
points,  b  and  c,  are  two  centers,  on  which  the  double  fpi- 
ral  line  will  be  defer ibed. 

3.  On  c,  with  the  diftance  c,  e,  deferibe  the  femi- 
circle  e,  s,  d. 

4.  On  b^  with  the  fame  diftance,  deferibe  the  femicir- 
cle  m,  ri:,  f 

y.  On  c,  with  the  diftance  c  deferibe  the  femicircle 
f  r  g,  and  then  you  will  have  got  the  double  line  equal  ; 
therefore,  if  you  remove  your  compafles  to  the  other 
center  b,  you  may  thereon,  with  the  diftance  b  d,  deferibe 
the  femicircle  d,  0,  and  on  the  fame  center,  the  femi¬ 
circle  g  P  i,  and  then  by  removing  again,  firft  to  c,  may 
deferibe  the  femicircles  h,  k,  and  i,  CL,  /,  &c.  as  in 
the  preceding  problem,  which  is  what  was  to  be  de- 
nionftrated. 


Problem  III. 

To  deferibe  the  compound  line,  called  the  running 
'worm. 

This  line  may  be  deferibed  in  two  manners,  'viz.  on  a 
right  line,  as  A  B,  or  on  a  fpiral  line,  as  N  K  1  G  E. 


To  deferibe  the  runing  worm  on  a  right  line. 


Pradlice. 

I.  Draw  the  right  line  A  B,  and  on  a,  with  any  con¬ 
venient  opening  (that  will  not  deferibe  an  arch  with  too 
fharp  a  turning  to  create  giddinefs  in  walking)  deferibe 
Fig.  HI.  ^  with  the  fame  opening,  turn  your  com¬ 

pafles  from  b  to  c,  and  on  c,  deferibe  the  arch  b  d ;  and 
then  turning  them  d  to  e,  deferibe  the  arch  d  /,  and  in 
the  like  manner  all  the  others  contain’d  in  the  line  AB. 
When  this  line  is  applied  to  any  ufe  as  requires  breadth, 
as  a  walk  through  a  wood,  &c.  that  breadth  may  be  deferi¬ 
bed  upon  the  fame  centers,  as  the  line  it  felf,  and  in  the 
very  fame  manner. 


II.  To 
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Jingle,  double,  &c*  fpiral  Line,6(.c. 

\ 

II.  To  defer  the  the  running  wonn  on  a  fpiral  line. 

Practice. 

I.  By  the  preceding  problem,  delcribe  the  double  fpiral 
line  F  G,  HI,  K L,  M N  ;  and  on  E  deferibe  the  fe- 
micircle,  or  rather  arch  h  c,  and  on  the  fame  center,  the 
arch  d,  e,  f. 

With  the  former  opening  h  a,  turn  the  compafles 
from  c  to  and  on  g,  deferibe  the  arch  c  h,  and  alfo  the 
arch  f  i  ;  and  with  the  fame  openings  and  manner  of 
working  the  other  arches,  and  their  parallels,  mull  be  de- 
feribed.  And  as  this  running  worm  is  delcribed  but  on  one 
of  the  two  fpiral  lines,  therefore  by  gi'  ing  the  other  the 
fame  parallel  breadth  as  the  running  worm,  and  uniting 
'  them  together  at  Z  and  F,  twill  create  a  variety  in  walk¬ 
ing,  and  unexpetledly  bring  out  the  perfon,  at  his  place 
of  entrance,  contrary  to  his  expectation. 


Problem  IV. 

To  deferibe  a  treble  fpiral  line  at  any  diftanee  af 
fgnd. 

Let  it  be  required  to  deferibe  the  treble  fpiral  line  at 
the  diftanee  of  the  given  line  m,  n, 

I.  By  problem  XIIL  fed.  1. .  deferibe  the  equilateral 
triangle  ABC,  and  make  the  lides  thereof  each  equal 
to  the  given  line  m,  n,  and  from  the  center  thereof^ 
through  every  angle,  draw  the  right  lines  B  D,  C  D, 
and  AD. 

a.  On  A,  with  the  diftanee  A  C,  deferibe  the  arch 
e  d  Cy  and  with  the  fame  opening  on  B,  deferibe  the 
arch  A  f  g;  and  alfo  on  C,  deferibe  the  arch  B  h  i.  (And 
here  you  muft  note,  that  in  this  and  all  other  figures  of 
this  kind,the  feveral  arches  therein  that  compofe  the  whole 
muft  not  be  continued  in  one  arch  of  a  circle  any 'farther  Fig.  v. 
than  from  one  line  of  diredion  to  another,  be  there  one, 
two,  three,  four,  &c.  ^eiz.  in  this  figure;  for  example,  no 
arch  muft  be  deferibed  at  one  fweep,  no  farther  than  from 
the  line  of  direction  A  D  to  the  line  of  direClion  C  D,  or 
from  the  line  of  direction  C  D  to  the  line  of  direClion  B  D ; 

K  and 
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and  the  like  from  the  line  of  direftion  B  D  to  the  line  of 
direction  A  D. 

3.  On  A,  with  the  diftance  A  i,  defcribe  the  ardi  i  k  1; 
and  with  the  fame  opening  on  the  point  B,  defcribe  the 
arch  e  7n  n',  and  alfo  on  the  point  Q  defcribe  the  arch 

g,  0,  p. 

4.  On  the  point  A,  with  the  diftance  A  p,  defcribe  the 
arch  py  ty  u  ;  and  with  the  fame  diftance  on  B,  defcribe 
the  arch  /,  qy  u\  and  alfo  on  the  point  C,  defcribe  the 
arch  nr  s\  and  in  the  like  manner  on  the  three  points 
A  B  and  C,  you  may  encreafe  the  magnitude  thereof,  as 
much  as  defired,  which  is  what  was  required  to  be  done. 

Thcfe  treble  fpiral  lines,  are  exceedingly  beautiful, 
when  planted  with  hedges  of  hornbeain,  englilh-elm,  &c. 
and  the  whole  environ  d  with  a  wood,  wherein  may  be  de- 
ftribed  divers  other  walks  (as  thofe  marked  F  F",  &c.  ) 
that  be  made  to  unite  with  the  three  feveral  walks  ot  the 
fpiral  line,  as  at  D  D  D. 

Thofe  walks  marked  F  F,  are  what  I  call  artinatural 
walks  by  reafon  they  are  deferibed  by  art,  and  reprefent  the 
produdl  of  nature,  which  in  all  woods  and  wildernefles 
ftiould  be  imitated  as  near  as  poflible,  which  hitherto,  by 
deligners  of  gardens,  as  the  late  Mr.  LotidoHy  his  followers, 
&c.  has  never  been  thought  of,  or  pradlifed,  they  always 
obferving  a  ftiif  heavy  regular  form  ‘equal  in  all  other 
parts  alike  ;  fo  that  when  any  perfon  had  feen  one  quarter 
of  any  of  their  gardens,  they  had  then,  in  elfed:,  feen  the 
>  whole,  the  remaining  three  parts  being  but  the  firft  re¬ 
peated  fomany  times,  and  thofe  ftuff’d  up  with  their  ever¬ 
greens  at  fuch  a  rate,  that  they  ever  had  an  afpedl  more 
like  unto  a  nurfery  than  a  pleafant  garden,  as  intended. 

The  beauty  of  a  garden  (in  my  humble  opinion)  confifts 
in  a  regular,  irregularity,  that  the  parts  may  appear  as 
equal,  and  at  the  fame  time  be  unequal  among  themfelves, 
and  thereby,  at  every  ftep  forward,  a  new  feene,  or  frefli 
objed:  appears,  and  the  whole  becomes  an  everlafting  en¬ 
tertainment. 

But  lince  this  treatife  is  not  particularly  delign  d  for 
gardening,  I  ftiall  therefore  forbear,  and  return  to 
problem  V. 


Problem 


Jingle,  double,  &c.  fpiral  Line,  &c. 


Problem  V. 

To  dejcrihe  a  quadruple  fpiral  line  at  any  dijlance 
ajftgrid. 

Let  it  be  required  to  defcribe  the  quadruple  fpiral 
line  at  the  diftance  of  the  given  line  H  L 

I.  By  problem  XV.  fed:.  I.  defcribe  the  geometrical 
fquare  i  x  3  4^  and  make  each  lide  thereof  equal  to  the 
given  line  H  I. 

a.  Divide  each  fide  thereof  into  two  equal  parts^,  and 
draw  the  diameters,  extending  them  infinitely;  as  from  A 
the  center,  to  B  C  D  and  E. 

3.  On  A  the  center,  defcribe  the  circle  e  h  c  of  fuch 
diameter  as  lhall  be  aflign’d. 

4.  The  points  1x3  and  4,  being  the  centers  on  which 
the  whole  is  defcribed  ;  therefore,  on  the  point  i,  with 
the  diftance  i  d,  defcribe  the  arch  d  a ;  and  with  the  fame 
diltance  on  x,  defcribe  the  arch  h  f  ;  and  alfo  on  3,  de-  p-g 
fcribe  the  arch  e  g  ;  and  likewife  on  4,  defcribe  the 
arch  c  h. 

5.  Begin  again,  and  on  the  point  i,  with  the  diltance 
I  h,  defcribe  the  arch  h  i ;  and  with  the  fame  diltance  on 
the  center  x,  defcribe  the  arch  ah\  and  alfo  on  3,  de¬ 
fcribe  the  arch  y'/ ;  and  likewife  on  4,  defcribe  the  arch 
g  m\  and  then  begining  again  at  the  center  i,  with  the 
diltance  i,  &c.  you  may  defcribe  the  four  lines  to  any 
magnitude  required. 

This  kind  of  figure  may  at  lalt  be  circumfcribed  in  a 
circle  (as  in  the  figure)  when  ’tis  applied  to  practice  on 
the  convexity  of  a  mount,  or  concave,  as  that  of  the 
Honourable  Thomas  Vernon<^^  in  the  gardens  of  his  feat 
at  Twickenham  Tarh  in  the  County  of  Middlefex,  made 
by  me  in  the  year  17XX.  This  concave  was  a  large  fand- 
pit,  and  then  a  perfect  nufance,  and  fuppofed  to  be  inca^ 
pable  of  any  improvement  as  would  be  agreeable  to  the 
circumjacent  parts  of  the  gardens,  then  new  made  :  but 
when  I  deliver’d  a  draught  of  the  fame,  the  former  fup- 
pofition  was  deltroy’d,  and  ’twas  then  demonllration  fuf- 
ficient,  that  inltead  of  its  being  a  nufance,  ’twould  be  a 
very  agreeable  beautiful  figure,  as  it  now  appears  in. 

And  from  hence  it  further  appears,  that  the  great  ex¬ 
pence  that  many  noblemen  and  gentlemen  have  formerly 
been  put  to,  by  the  indifcreet  directions  of  Mr.  London,  and  his 
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eiiiillarics,  in  removing  hills  to  fill  up  fuch  concavities,  to 
make  the  ground  level  and  uniform  (as  they  in  their  owji 
terms  call  it)  for  the  execution  of  their  regular  liiitrd 
up  parterres^  flower  knots^  &c.  with  fine  finakin  furbelow’d 
yews,  hollies^  &c.  whereby  the  whole  ever  had  the  afpeefc 
of  a  nurlery^  more  than  a  garden  of  delight^  as  I  fiiid  be¬ 
fore  ;  were  not  only  an  immenfe  needlefs  expellee^,  but  the 
garden  it  felf  thereby  totally  ruin’d.  And  fince  I  have  here 
taken  the  liberty  to  mention  that  erroi%  I  will  alfo  enlarge 
a  fmall  matter  further,  in  relation  to  another^  full  as 
grofs  as  the  preceding^  ^iz.  to  fully  execute  their  regu¬ 
lar  fbrms^  cut  down  many  a  well  grown  llurdy  oak^  elm, 
&c.  and  introduces  a  trifling  flowering  fhrub,  or  fmall  tree 
of  yew,  holly,  phylerea,  laurultinus,  &c.  which,  in  my 
opinion,  is  a  plain  proof  of  their  ignorance  of  the  fcience, 
as  well  as  a  crime  almofl:  unpardonable.  But  to  return 
to  problem  VI. 

Problem  VI. 

How  to  deferihe  an  elliptical  fpiral  line  about  an  el- 
lipjis  given. 

Let  it  be  required  to  deferibe  about  the  ellipfis  K  M 
I  L,  the  elliptical  fpiral  line  NOGPCLVRST 
W  E,  at  the  diflance  of  the  given  line  X  Y. 

I.  Deferibe  the  ellipfis  K  M  I  L,  according  to  pro¬ 
blem  XXL  lecl.  1.  and  draw  the  lines  of  diredion  G  F, 
G  A,  H  C,  and  H  E,  infinitely. 

a.  Divide  the  given  line  X  Y  into  nine  equal  parts, 
and  take  the  diftance  of  two  of  thofe  divifions  in  your 
compafles,  and  fet  it  on  the  line  of  direblion  G  F,  from 
D,  the  point  of  interfeblion,  to  i,  and  on  the  fame  line 
fiom  G  to  a  ;  as  alfo  from  B  to  g,  and  from  H  to  4,  on 
F‘g.  VJ.  iame  line.  Thefe  four  points  i,  x,  3  and  4,  are 

four  centers,  as  will  deferibe  the  elliptical  fpiral  line,  as 
I’ollowing. 

I.  On  the  point  i,  with  the  diftance  i,  N,  deferibe 
the  arch  N,  O. 

X.  On  4^  with  the  diftance  4,  O,  deferibe  the  arch 
O  G  P. 

3.  On  3,  with  the  diftance  3,  P,  deferibe  the  arch 

p  a 

4.  On  X,  with  the  diftance  x,  Q^,  deferibe  the  arch 

av. 
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On  1,  with  the  diftance  Y,  defcribe  the  arch 

V  R. 

6.  On  4^  with  the  diftance  4,  R^,  defcribe  the  arch 
R  S. 

7.  On  3^  with  the  diftance  3,  S,  defcribe  the  arch 
ST. 

8.  On  with  the  diftance  defcribe  the  arch 

T  W. 

hajlly^  On  with  the  diftance  i,  defcribe  the 
arch  W  E ;  and  in  the  like  manner  may  it  be  defcri- 
bed  to  any  magnitude  delired;  where  any  perfon  delires 
to  have  this  line  double,  treble,  quadruple,  &c.  tliey  muft 
proceed  according  to  the  preceding  rules  of  the  foregoing 
problems,  and  their  defires  will  be  anfwered. 

Problem  VIL 

To  defcribe  ct  volutus,  or  fcroll,  to  any  magnitude  re¬ 
quired. 

As  for  example,  Defcribe  the  voluta,  fig.  VI J  4 with  the 
parallel  diftance  of  its  lines  equal  to  the  given  line 
X  X. 

I.  Take  the  length  X  X,  and  on  A,  defcribe  the  circle 
D  4  C  3  ;  and  through  the  center  A,  draw  the  right 
line  of  diredlion  S  P. 

а.  Divide  the  diameter  of  the  circle  into  four  parts,  as 
at  I,  A,  X ;  and  fet  off  as  many  of  thofe  fmall  divifions 
on  the  fame  line  of  diredion,  without  the  circle  (as  thofe 
at  6,  8,  y,  7,  &c.)  as  are  convenient  for  your  purpofe. 

3.  That  being  done,  on  the  point  x,  with  the  diftance 

,  3,  defcribe  the  femicircle  3  E  7  ;  and  on  i,  with  the 

xfame  diftance,  defcribe  the  femicirce4  B  8. 

4.  On  X,  with  the  diftance  x,  8,  defcribe  the  arch 
8  F  G. 

y.  On  the  point  3,  with  the  diftance  3,  7,  defcribe 
the  femicircle  7  H  L,  and  on  the  fame  point,  the  femi¬ 
circle  KNP. 

б.  On  the  point  4,  and  at  the  diftance  4  L,  defcribe 
the  femicircle  L  M  O  ;  and  on  the  fame  point  the  femi¬ 
circle  G  I  K. 

7.  On  the  point  6,  with  the  diftance  6  O,  defcribe  the 
femichcle  O  T,  and  on  the  fame  center  the  femicir¬ 
cle  P  R  S,  &c.  fo  that  it  now  appears,  that  the  oftner 

L  ’tis 
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’tis  turn’d  round,  fo  many  more  centers  muft  be  added, 
as  thofe  of  s>  85  &c. 

This  figure  has  been  very  much  ufed  in  parterres, 
flower  knots,  &c.  but  beft  for  an  entrance  into  a  cabinet, 
or  private  place  of  repofe  in  the  quarter  of  a  wood,  wil- 
dernefs,  &c.  And  befides  all  the  foregoing  lines  of  the 
fix  laft  problems,  there  is  yet  another,  far  luperior  to  any 
of  tlrem,  when  apply  d  to  praftice  in  rural  works,  and 
is  what  (as  I  faid  before)  I  call  an  artinatural  line,  and  is 
to  be  deferibed  according  to  the  following  problem. 


Problem  VIIL 


To  defer ihe  an  artinatural  liney  in  fueJr proportion  as 
traced  hy  hand. 

It’s  to  be  obferved,  that  there  is  no  fet  form  for  this 
line,  it  being  various  according  to  the  diferetion  of  the 
hand  that  traces  the  fame  ;  therefore  what  is  to  be  un- 
derltood  by  this  problem  is,  how  to  find  the  centers  of 
Fig.  VIII.  fuch  arches  as  will  deferibe  the  line  traced,  or  very  near 

thereunto.  As  for  example. 

Let  it  be  required  to  find  the  centers  of  fuch  arches 
as  will  deferibe  the  artinatural  line  B  C  D  F  G  H  K 
L  M,  &c. 

I.  By  diferetion,  divide  the  feveral  turnings,  into  fuch 
parts  as  doth  appear  to  be  fegments'  of  circles. 

X.  In  every  fuch  divifion  make  three  points  at  plea- 
fure  ;  and  by  prolem  XL  fed.  1.  find  the  centers  thereof, 
and  deferibe  the  feveral  fegments  therein  contained,  and 
they  will  complete  the  line  as  required.  And  as  the  on¬ 
ly  ufe  that  this  line  can  be  applied  to,  is  in  pleafant  foli- 
tary  walks  of  a  wood,  wildernefles,  &c.  therefore  fuch 
breadth  as  is  aflign’d  them,  may  be  deferibed  on  the  fame 
centers  parallel  thereunto.  See  the  diagram,  wherein 
one  view  will  give  more  inftru^lion  than  many  words. 


Sect. 
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Plate  IV. 

Of  the  Geometrical  Contrmcation  of  the  Cuhey  Pa- 
rallelepipdoHy  and  the  folid  Bodies  generated 


And  in  confideration,  that  the  following  operations 
wholly  depends  upon  the  divilion  of  a  right  line 
into  extream  and  mean  proportion  ;  I  will,  therefore, 
firft  lay  down 

HO  JV  to  dmde  any  right  line  {as  the  ginjen  right  line  rig.  xv. 
A  B)  in  extream  and  mean  proportion, 

Pradlice. 

I.  Make  the  geometrical  Iquare  C  D  L  N,  with  every 
one  of  its  fides  equal  to  the  given  line  A  B. 

r.  On  N,  with  the  radius  N  D,  defcribe  the  arch,  or 

quadrant,  D  I  L. 

3.  Biflea  CL,  CD,  N L  and  N  D,  in  the  points  O  K 
G  M,  and  draw  the  diameter  K  M  and  O  G. 

4.  Draw  the  right  line  I  M,  and  on  M,  defcribe  the 
arch  I F,  and  make  B  P  equal  to  M  F. 

y.  The  diftance  of  B  P,  is  the  greater  fegment,  and 
the  point  P,  doth  divide  the  line  A  B  in  extream  and 
mean  proportion,  as  required. 

Of  the  Contrmcation  of  folid  Bodies, 

I.  The  folid  bodies  generated  by  the  feveral  ways  of  cut¬ 
ting  a  cube,  ai*e  the  canted  cube,  the  fruflum  ol  a  cube, 
the  tetraedron  and  its  fruftum  ;  the  oaaedron,  dodeca^ 

dron,  icofaedron,  twelve,  and  thirty  rhombs,  of  which 

T  the 
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the  tetraedroii^  odlaedron^  dodecaedrbn,  and  icofaedron, 
(as  likewife  the  cube)  are  called  regular  bodies^  by  reafon 
they  may  be  infcribed  within  a  fphere.  [See  hook 
of  Euclid.) 

A  cube  (by  the  37th  definition^  fed.  1.  part.  I.)  is 
a  folid  body  containing  fix  faces,  ^ach  a  geometrical  fquare, 
equal  to  each  other,  and  every  angle  90  degrees.  This 
body  is  very  eafily  made,  provided  every  angle  is  an  ex- 
ad  right  angle,  which  in  pradice  is  very  difficult  to  be 
ctiVe.  perform’d.  However,  although  workmen  cannot  be  ex- 
adly  mathematically  true,  yet  they  come  fo  near  to  the 
truth,  as  not  to  occalion  any  fenfible  difference  in  the 
operation.  •  ^  . 

3.  If  every  face  of  a  cube  be  divided,  as  A  B  C  D,  by 

an  infcribed  geometrical  fquare,  as  £  F  G  H,  whofe  an- 

Fig.  VII.  §ular  points  divide  the  fides  A  B,  B  D,  DC  and  C  A, 

each  into  two  equal  parts  ;  and  the  triangular  parts,  as 
E  A  F,  F  B  G,  G  D  H,  H  C  E,  &c.  are  cut  off^  the  re- 
CantedCuhe.  maining  body  is  what  is  called  the  canted  cube,  containing 
14  faces,  of  which  fix  are  geometrical  fquares,  and  eight 
equilateral  triangles. 

4.  If  within  every  face  of  a  cube  be  infcribed  an  oda- 
gon,  whofe  diameters  are  equal  with  thofe  of  the  face  of 

Tru^im  of  the  cube,  as  the  odagon  FGHIKLME,  and  the  tri- 
^  angular  parts  G  B  H,  I  D  K,  L  C  M,  E  A  F,  &c.  are  cut 

off,  the  remaining  body  is  what  is  called  the  frullum  of 

rig-  VIII.  ^  cube,  containing  14  faces,  of  which  fix  are  odagons, 

and  eight  equilateral  triangles. 

y.  Suppofe  O  S  be  iQOQQ,  and  O  P  the  root  of  |  , 

and  O  Z  the  root  of  }  divide  Z  Y  into  two  equal 

parts,  in  the  point  X,  and  draw  the  triangle  X  S  O ;  alfo 
draw  the  like  on  its  oppofite  fide,  equal  and  oppofite  there¬ 
unto.  Make  O  B  equal  to  ^  of  O  Z,  and  draw  B  V,  pa¬ 
rallel  to  O  S,  interfeding  the  perpendicular  X  CL,  in  the 
retraedrov.  poiiit  R,  whicli  is  the  vertex  of  the  tetraedron  L  M  N ; 
draw  the  right  lines  V  W  and  V  T  from  the  point  V  to 
the  angles  T  W,  and  the  like  from  the  point  B,  to  the 
■  .y-  oppofite  angles  of  T  and  W.  If  the  triangular  portions 
F>g-  '  V  S  T,  B  D  P,  G  L  C,  &c.  are  cut  off,  the  remaining  bo¬ 
dy  is  a  prifm  ;  whofe  fide  T  V  W,  and  its  oppofite,  are 
each  triangles,  and  the  other  three  V  T  P  B,  &c.  are  pa¬ 
rallelograms.  Laftly^  by  the  points  T  R  X,  and  the  fide 
ot  the  triangle  T  X,  drawn  on  the  bafe,  as  likewife  by  the 
points  P  R  X,  and  the  other  fide  of  the  triangle  P  X  ; 
divide  the  prifm,  and  thofe  parts  being  cut  off,  leaves 

the 


the  Cuhe^  TaraUelopipedon^  &c. 

the  trianglar  body  called  a  tetraedron,  containing  four 
laces,  and  each  an  equilateral  triangle. 

6.  Divide  every  face  of  the  tetraedron,  as  Z  A,  ‘Viz,  di¬ 
vide  every  iide  into  three  equal  parts,  and  draw  the 
lilies^  r,  igand/^;  then  will  the  figure  h  c  i  g  f  d,  pig.ix. 
be  a  hexagon,  and  if  the  triangular  parts  h  a  c,  i  h  g, 
fed,  &c.  are  cut  off,  the  remaining  body  is  called  the 
friihum  of  a  tetraedron,  containing  eight  faces,  of  which 
four  are  hexagons,  and  four  equilateral  triangles. 

7.  Suppofe  a  long  cube,  or  parallelopipedon,  as  S  Y  C  F, 

be  as  follows,  viz.  Let  Cf.  S,  or  W  X,  be  equal  to 
iQoooo,  and  X  Y,  or  Q.?,  to  the  root  of  as  aforefaid,  ^ 

8,1649,  and  S  X  to  the  root  of  J  more  by  j  thereof 

i  t,’?47o,  make  X  T,  W  V  and  O  P,  each  equal  to 
one  fourth  of  X  S,  or  Z  P,  and  draw  the  right  line  V 
parallel  to  W  X,  and  the  like  on  its  oppofite  fide,  or 
bafe. 

Biffed  (LS,  in  R,  and  draw  the  equilateral  triangle 
R  V  T,  and  the  fame  in  its  oppofite  fide,  fo  that  the  point 
B,  of  the  oppofite  triangle,  be  oppofite  to  the  point  R. 

Draw  the  right  lines  V  Z,  V  O  and  (fV,  and  the  like  on 
the  oppofite  fide,  and  cut  off  the  triangular  parts  TVZY 
downwards,  and  its  oppofite  O  P  Q^S,  upwards  ;  then  will 
there  remain  two  equal  parallelogriiiiis  V  T  S  R  and  O 
Z  B  Y.  Laftly,  cut  off  O  VR  and  T  R  above^^  and  O  V  B 
and  T  B  by  the  triangle  beneath,  and  thereby,  at  fix  cuts,  oetaeimu 
will  be  made  a  folid  of  eight  equal  faces,  each  an  equila¬ 
teral  triangle,  called  an  odaedron. 

8.  Divide  each  fide  of  a  cube  into  two  equal  parts,  as 
D  K  by  H  G  by  g  i,  &c.  make  D  q,  or  H  g,  &c.  the 
radius  equal  to  iooqoq,  and  divide  them  by  extream  and 
mean  proportion.  Then  will  D  F  &c.  be  equal  to 
the  greater  fegment,  and  e  t,  m  d.  See.  to  3,^197 
the  ieffer  fegment.  From  the  greatefi;  fegment  of  one 
fide  to  the  middle  of  the  other,  draw  right  lines,  as  from 
m  to  E,  from  0  to  i,  from  I  to  g,  from  e  to  d.  See. 

Lafilyi  If  you  cut  off  each  triangular  prifm,  as  E  B  r, 
log  i,  a  e  q  d,  See.  at  i r  cuts,  will  be  framed  a  folid, con- 
tabling  i  x  equal  faces,  each  a  pentagon,  called  a  dode- 
caedron. 

9.  Divide  each  fide  of  a  cube  into  two  equal  parts,  as 
B  C,by  the  right  line  p  h  e  d.  See.  interfeding  each  other, 
at  right  angles,  as  the  right  lines  d  and  a  c,  in  the  point 
e,  make  e  p.  See.  the  radius  equal  to  io,oooo»  and  let  eh,  rig.xir. 
c  a,  e  d,  and  e  c,  be  each  equal  to  6,]^21  ^md  through 
the  points  ahed,  draw  the  four  right  lines  ah,hc,  cd,  and 
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d  a,  extending  each  of  them  to  the  exteriour  lines  of  the 
face,  A  B,  B  C,  C  E,  and  E  A.  Divide  every  face  in  the 
fime  proportion,  and  thereby  is  conftituted  eight  equilate¬ 
ral  triangles  marked  in  the  diagram  x,  3,  4,  y,  6,7,  8,  &c. 
By  which  every  angle  being  cut  off,  the  body  will  then 
contain  fix  geometrical  fquares,  and  eight  hexagons.  If  you 

Ic  ''ae.iron  ^  poiiit  f  of’  the  Other  face  fhall 

cojae.  ron.  vertex  to  cut  out  tlic  triangle  a  cf,  and  f  h  fhall  be 

the  bafe  and  I  the  vertex  to  cut  out  the  triangle  fh  /,  and 
I  n,  the  bafe,  and  c  the  vertex  to  cut  out  the  triangle 
/  n  6',  and  the  like  of  all  others,  till  every  one  be  cut  off, 
and  the  remaining  folid  will  be  a  body  containing  20 
faces,  each  an  equilateral  triangle,  called  an  icofaedron. 

This  body  may  be  cut  by  the  afbrefaid  lines  of  the 
dodecaedron,  by  drawing  the  parallel  lines  upon  the  cube  at 
the  diftance  of  the  lelfer  fegment  inftead  of  the  greater. 

10.  Suppofe  a  parallelopipedon  be  as  follows,  v/z  the 
length  to  the  breadth  as  i  is  to  the  root  of  fo  fliall  D  G 
or  P  B  be  equal  10. 0000  and  B  A  or  P  G,  to  7^2112  Bif- 
fe61:  the  lines  G  H,  P  B,  and  D  C,  in  the  points  E  L  H, 
as  alfo  their  oppofites,  and  draw  the  right  lines  H  B,  H  P, 

I  G,  I  A,  ID,  I C,  E  B,  E  P,  and  their  oppofites;  draw  the 
'  diagonals  D  G,  and  F  P,  and  their  oppofites,  meeting  the 

aforefiid  lines  of  every  angle,  and  thereby  conftitute  tri- 
12  angles,  fuch  as  D  I  G,  &c.  Laftly  cut  away  the  angle  P, 
by  the  triangle  DIG,  and  the  like  of  others,  and  thereby, 
at  eight  fuch  operations,  will  be  left  a  folid  body,  containing 

I I  faces,  each  a  rhombus,  called  the  body  of  1 1  rhombs. 

1 1.  Divide  every  fide  of  a  cube  by  extream  and  mean  pro¬ 
portion,  as  the  fides  ad,  d  g,  g  k,  and  k  a\  in  the  points 
h,  c,  e,  f,  h,  i,  /,  n,  where  each  fide  is  equal  to  ipopoo, 
and  the  lefler  fegments  a  h,  c  d,  d  e,  fg,  g  h,  i  h,  k  L 

Pig.  XIV.  and  n  a,  eacli  equal  to  3  ^lo©. 

Draw  right  lines  from  the  terms  of  the  lefler  fegments, 
on  the  one  fide,  to  the  greater  on  the  other  fide,  as  the 
lines  n  c.  Id,  eh,  and  f  i,  which  will  be  parallel  to  each 
other.  Alfo  interfed  them  with  the  like  parallels,  as  h  e, 
a  f,  n  g,  I  h,  and  draw  the  right  lines  c  g,  I  h,  h  d,  i  a. 
Divide  every  face  of  the  cube  in  the  fame  manner,  and 
"0  Rbomhi  prepared  for  the  operation.  About 

every  folid  angle  of  the  cube  are  three  triangles,  as  the 
triangles  i,  x,  and  3,  about  the  angle  a,  and  the  tri¬ 
angles  4,  s,  6,  about  the  angle  d,  &c.  Therefore  every 
angle  muft  be  cut  three  times,  always  obferving  to  con¬ 
tinue  each  line,  as  a  part  is  cut  away ;  otherwife  ’twill  be  a 
confufed  work;  and  thereby  at  24  fuch  operations,  will 
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the  Cube,  ParaUelopipedon  &c. 

appear  a  folid  body,  containing  go  faces,  each  a  rhombus, 
and  is  called  the  go  rhombs. 

Thefe  bodies  are  not  only  very  beautiful  in  divers  parts 
of  building,  but  alfo  in  gardening,  being  placed  on  a  pro¬ 
per  pedeltal,  with  a  fun-dial  delineated  upon  every  face, 
which  may  be  fo  contrived  as  not  only  to  Ihew  the  hour 
of  the  Day,  in  all  parts  of  the  world,  according  to  the 
feveral  accounts  of  time ;  but  alfo  all  the  moll  ufeful  parts 
of  allronomy,  as  the  fun's  place,  declination,  amplitude, 
right  afcenfion,  altitude,  azimuth,  riling,  fetting,  length 

of  day  and  night,  beginning  and  ending  of  twilight,  tequa- 
tion  of  time,  &c.  o  ^  'i 
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PART  II. 

I,  The  Geometrical  ConjiruHion  of  the  Tufcan,  Do- 
rick^  "Jonicky  Corinthian  Compojitay  f  rench  and 
Spanijh  orders  of  ArchiteHurCy  according  to  any 
proportions  ajfgnedy  as  aljo  of  all  kinds  of  plans  and 
uprights  whatfoever. 

IL  The  Geometrical  and  Trigonometrical  Conjiruc- 
tion  of  all  forts  oj  Plans,  or  Draughts  of  Gar¬ 
dens,  WildernefeSy  Labyrinths,  Groves,  &c,’ 
and  Maps  of  Cities,  Towns,  PariJheSy  Lord- 
Jhips,  Eftates,  Farms,  &c. 


Sect.  L 

Of  the  Geometrical  Confruflion  of  Plans  and  Uprights, 

Plate.  V. 

TO  delineate  the  geometrical  A^in,  or  ichnography  of 
a  huilding  is  to  accurately  defcrihe  a  geometrical 
figure  of  the  fever al  parts  thereof  in  true  proportion. 

The 


Oj  '  the  Geometrical  ConJlruHion  &:d 

The  common  meafure  ufed  herein  is  the  englifh  foot, 
divided  into  ix  equal  parts,  called  inches,  each  being  e- 
qual  to  the  length  of  g  barley  corns  placed  in  a  right  line, 
therefore,  an  englifh  foot  is  equal  to  the  length  of  g  d  bar 
ley  corns.  The  inches  graduated  on  a  foot,  or  two  foot 
rule,  are  fubdivided  in  4,  8,  10,  ix,  &c.  equal  parts, 
according  to  the  pleafure  of  the  archite(5l,  &c. 

The  length,  breadth,  depth,  &c.  of  any  building,  (or 
its  parts)  are  called  its  dimenfions,  and  the  meafuring  of 
thofe  dimenlions,  is  called  taking  the  dimenfions. 

All  dimenfions,  or  meafures  of  feet  and  inches,  when 
taken,  are  thus  written  and  exprelTed,  mz.  a  dimenfion, 
whofe  length  is  fix  feet  and  ten  inches,  is  written  06 f.  10  L 
and  fixty  two  feet,  and  five  inches,  thus  dx/!  y  i.  alfo 
if  a  dimenfion  be  fourteen  feet  and  eleven  inches  in  length, 
by  nine  feet  fevcn  inches  in  breadth,  and  two  feet  ten 
inches  in  depth,  or  thicknefs,  ’tis  thus  written. 


/  h 
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To  exprefs  one,  two,  three,  &c.  feet  by  a  plain  fcale  (or 
fcale  of  equal  parts);  every  fuch  equal  part  (as  an  inch,  &c.) 
doth  reprefent  a  foot,  and  two  inches,  two  feet,  &c.  and  if 
the  inches  are  divided  into  ix  equal  parts,  each  of  thofe 
parts  will  reprefent  an  inch.  Therefore  fix  feet  and  ten 
inches,  is  reprefented  by  fix  inches  and  and  fixty  two 
feet  five  inches,  by  dx  inches  y  parts.  And  what  is  here 
faid  of  the  divifion  of  an  inch  into  ix  equal  parts  (for  thp 
reprefentation  of  inches)  the  fame  is  to  be  underftood  in 
the  divifion  of  any  other  length,  as  j,  7,  J,  &c.  of 
an  inch,  foot,  yard,  &:c. 

When  the  dimenfions  of  a  building  is  taken  in  foot  mea¬ 
fure  only  (without  regard  had  to  inches,  which  in  fome 
works  is  very  common)  then  any  equal  divifion,  as  ismoft 
convenient,  may  reprefent  one  foot,  as  of  an  inch, 
which  before  reprefented  but  one  inch,  may  now  reprefent 
one  foot,  and  confequently  an  inch  ix  feet ;  and  the  like 
of  any  other  equal  part,  or  divifion  whatfoeyer.  And  for 
the  better  information  hereofi  that  the  young  ftudent 
may  have  a  perfedt  clear  idea,  I  will  here  demonflrate  the 
conftrudlion  of  fuch  plain  fcales,  as  is  moll  convenient  for 
his  purpofe. 
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Problem!.  . ,  • 

To  mcike  divers  fcaks  of  equal  parts,  as  /hall  reprefent 
feet  and  indies. 

I.  Draw  the  right  line  D  B,  and  at  B  ereft  the  per- 
jx;ndicular  B  k,  and  make  B  A  equal  to  B  D. 

1.  Divide  D  B  into  I^  equal  parts,  at  the  points  i  a  3 
'4,  &c.  -And  alfo  A  B  at  the  points  i  ^  3  4,  &c. 

3 .  Draw,  or  continue  B  D  to  fuch  a  length  as  you  would 
have  the  fcale  to  contain  ;  as  to  E,  and  draw  A  A  paral¬ 
lel,  and  equal  in  length  thereunto. 

.  4.  Draw  AE,  'and  divide  it  into  equal  parts,  at  the 

points  I  r  3  4,  &c. 

V.  Draw  the  lines  i,  i.  3,  3-  4.  4>  parallel 

to  A  A  and  E  B. 

6.  From  the  point  A  to  D,  draw  the  right  lines  A  D, 
A  I,  A  X,  A  3,  A  4,  A  y,  A  (J,  A  7.  A  8,  A  9,  A  10,  A 
II,  and  the  line  A  B  is  the  ix  divifion. 

The  IX  centeral  lines  thus  drawn,  do  divide  the  ends 
of  the  IX  parallels,  each  into  ix  equal  parts  ;  therefore 
each  of'  thofe  lines,  fo  divided,  doth  reprefent  one  foot 
divided  (into  ix  inches,  as  Z  i,  and  if  you  take  the  dif- 
tance  Z'  i  in  your  compaflfes,  and  fet  that  diftance  from  Z 
to  F,  and  from  F  to  G,  and  from  G  to  H,  &c.  each  of 
tliofe  divifions  fliall  be  a  foot,  and  equal  to  Z  i,  the  foot 
divided  in  ix  parts;  And  to  takeoff  with  your  compaffes 
any  number  of  feet  and  inches  required,  proceed  as 
follows,  j  “  ■ 

V  ' 

-f 

Let  it  he  required  to  tahe  off  four  foot  eleven  inches. 

Pra6lice. 

.  r 

Set  one  point. of  your  compalTes  in  the  point  4  I,  and 
extend  the  other  on  the  fame  line,  to  the  point  of  inter- 
iedioii  of  the  centeral  line  A  H:,  and  the  line  i,  i,  from 
which  you  take  the'meafure,  and  that  length  fliall  truly 
reprefent  four  foot  and  eleven  inches,  according  to  the  di- 
vilion  of  that  line.  And  what  is  here  faid  in  refpecl  to 
the  divifion  of  tliis  line,  the  fame  is  alfo  to  be  uiiderltood 

of  all  others.  And  from  hence  it  appears,  that  therein 

there 
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there  is  contain’d  i  r  various  fcales,  and  each  reprefenting 
feet  and  inches,  which  is  what  was  required  to  be  done. 

The  conftrudion  of  the  fcales  of  foot  meafure  fig.  IL  are  Fig.  n. 
made  by  the  very  fame  ,rule,  only  the  fides  K  L  and  L 
M,  are  divided  into  lo  equal  parts  each,  inftead  of  into 
tx,  as  in  fig.  L 

I  lhall  now  proceed  to  the  conltrudlion  of  one  other 
ufeful  fcale,  which  is  called  a  fcale,  or  line  of  chords,  and 
is  of  as  great  ufe  in  meafuring  the  angles  of  a  building,  as 
the  other  in  meafuring  the  fides,  &c. 

Problem  II. 

To  make  a  line  (or  fcale)  of  chords y  to  any  ajfignd 
length. 

Definitions* 

i 

A  chord,  or  fubtenfe,  is  a  right  line  joining  the  extre^ 
mity  of  an  arch  ;  fo  A  G  is  the  chord  of  the  arch 
AMC.  ^ 

A  line  of  chords  is  no  other  than  90  degrees  of  the 
arch  of  any  circle,  transferr’d  from’  the  limb  of  a  circle  to 
a  right  line. 

Every  circle  fgreat  or  fmall,  fee  problem  III.  part  I. 
ledl.  I.)  is  divided  into  360  equal  parts,  term’d  degrees, 
and  confequently  a  femicircle  into  180,  and  a  quadrant 
into  90.  The  femidiameter  of  a  circle,  or  the  fide  of  a 
quadrant,  is  always  called  the  radius,  and  is  ever,  in  all 
circles,  equal  to  60  degrees  of  the  fame ;  therefore  when 
the  word  radius  is  hereafter  mention’d,  then  fixty  degrees 
is  to  be  underftood  alfo. 

-  .!  I  ^ 

Conftru6lion. 

X.  Defcribe  the  femicircle  B  M  D  O,  a^^  on  O  ere(5l: 
the  perpendicular  O  M,  which  will  divide  the  femicircle 
into  two  quadrants. 

X.  By  problem  XXX.  part  I.  fe(5t.  I.  divide  the  arch  M 
C  D  into  90  equal  parts  or  degrees. 

5.  On  the  point  D  fet  one  foot  of  your  compafles, 
and  extend  the  other  to  10,  and  defcribe  the  arch  10,  10, 
then  open  them  to  xo,  and  on  the  fame  point  D  defcribe 
the  arch  xo,  xo,  and  in  the  fame  manner  the  .arches  30,  ^'2* 
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30,  40,  40,  5*0^  5*0,  60,  6oy  70,  70,  80,  80,  and  90, 
90,  which  feveral  arches  will  interfed  the  diameter  B  D, 
in  the  points  90,  70,  60,  so,  40,  30,  xo,  and  10,  and 
divide  it  into  unequal  parts.  This  line,  .thus  divided,  is 
the  line  of  chords,  divided  to  every  tenth  degree,  and  by 
the  lame  rule  you  may  divide  it  to  every  degree,  and 
therefore  needs  no  fiirther  explication.  And  as  the  only 
life  of  this  line  is  to  meafure  the  quantity  of  any  angle, 
therefore  ’twill  not  be  improper,  firft  to  demonftratc  the 
variety  of  angles. 


Demonftration. 

When  two  right  lines,  as  EF  and  F  G,  join  each  otlier, 
in  a  right  lined  pofition,  they  then  make  no  angle,  but  do 
conltitute  a  right  line  equal  to  both  their  lengths ;  fo  the 
line  E  F  and  F  G,  meeting  together  in  a  right  line  pofiti¬ 
on,  ht  the  point  F,  do  conltitute  the  right  line  F  G.  But 
when  two  right  lines  meet,  and  not  in  a  right  lined  pofiti¬ 
on,  as  the  right  lines  A  D,  and  H  D,  (or  A  D  and  B  D,  or 
H  D  and  D  C)  fuch  lines,  by  fuch  meeting,  form  an  an¬ 
gle.  The  meeting  of  fuch  lines  may  happen  in  three- feve¬ 
ral  politions. 

I.  Two  right  lines  may  meet  as  the  right  line  BD  on 
the  line  A  C,  in  the  point  D,  making  the  diltance  frdm  B 
to  A,  equal  to  B  C,  ^iz.  the  line  B  D,  perpendicular  to 
the  line  A  C,  and  thereby  conltitute  two  equal  angles,  each 
containing  a  quadrant  or  arch  of  90  degrees,  and  are  called 
by  the  name  of  right  angles.  Therefore  whenever  a  right 
angle  is  mention’d,  an  angle  of  90  degrees  is  to  be  under- 
Itood. 

X.  Two  right  lines  may  meet  as  the  right  lines  A  D  and 
H  D,  and  thereby  conltitute  an  angle,  lefs  than  90,  and 
therefore  is  called  an  acute  angle. 

3.  Two  right  lines  may  meet,  att  he  right  lines  FI  D  and 
D  C,  and  thereby  conltitute  an  angle,  more  than  90  de¬ 
grees,  and  therefore  is  called  an  obtufe  angle,  and  the  fum 
of  all  is,  that  an  angle  is  either  acute,  right,  or  obtufe. 

An  acute  angle  is  that  whofe  meafure  is  lefs  than  a  qua¬ 
drant,  or  arch  of  90  degrees. 

A  right  angle  is  that  whofe  meafure  is  a  quadrant,  or 
arch  of  90  degrees.  And, 

An  obtufe  angle  is  that  whofe  meafure  is  more  than  a 
quadrant,  or  arch  of  90  degrees. 

The  meafure  of  an  angle  is  an  arch  of  a  circle,  defcribed 
upon  the  angular  point,  intercepted  between  the  two  lides. 
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as  contaiiieth  the  angle,  (an  angle  is  always  expreffed  by 
three  letters,  whereof  the  middle  letter  always  denotes  the 
angular  point,  as  for  example,  if  you  exprefs  the  angle 
Z  X  Y,  the  letter  X  lignifies  the  angular  point,  and  the  like 
of  all  other  angles,  in  general  j . 

The  complement  of  an  angle,  (or  arch)  is  fo  much  of  an 
arch,  as  the  arch  that  meafures  the  angle  wanteth  of  a  qua¬ 
drant  or  arch  of  ninety  degrees.  So  if  an  angle  containeth 
6o  deg.  the  complement  to  an  arch  of  90  deg.  or  quadrant 
is  3  o  deg.  and  the  like  of  any  other  angle. 

All  angles  concurring  upon  one  right  line  in  a  center, 
being  taken  together,  are  equal  to  a  femicircle,  or  180  de-  rig- v. 
grees. 

So  the  angles  of  the  right  lines  a  a  a^,  &c.  meeting  at 
the  point  C,  are  (taken  together)  equal  to  a  femicircle  or 
180  degrees. 

Having  thus  lliewn  the  conUruHion  of  plain  fcales, 
fcales  of  chords,  &c.  and  the  nature  of  angles,  I  lhall  now 
proceed  to  apply  them  to  practice,  in  the  delineating  of 
plans  in  general. 

Problem  III. 

T 0  make  a  plan  equal  to  a  plan  given. 

Let  it  be  required  to  make  the  plan  X  Y,  equal  to  the 
given  plan  T  V. 

I .  By  problem  VII.  part  I.  fefl.  I.  having  firft  drawn 
the  line  i,  i,  and  made  the  fime  equal  to  A  B,  make  the 
angle  x,  i,  3,  equal  to  the  angle  BAG. 

X.  Make  the  line  i,  3,  equal  to  A  C,  and  make  the 
angle  i,  3,  4,  equal  to  the  angle  A  CD. 

3.  Make  3,  4,  equal  to  C  D,  and  make  the  angle  3,  4, 
y,  equal  to  C  D  E. 

4.  Make  4,  y,  equal  to  D  E,  and  make  the  angle  4, 
y,  6,  equal  to  D  E  F,  and  by  the  fame  rule  pafs  through 
the  whole,  and  thereby  you  will  complete  the  plan  X  Y, 
which  will  be  equal  to  the  given  plan  T  V. 

Problem  IV. 

\ 

fecond  example. 

Let  it  be  required  to  make  the  plan  Y  Z,  equal  to  the 
given  plan  W  X. 


O 


I.  Make 
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I.  Make  the  parallelogram  i,  9,  lo^  equal  to  A  B 
L  Mj  and  draw  the  diameters  xg,  and  xi^  xx. 

X.  Make  i,  x,  4,  7,  9,  and  8^,  10,  equal  to  A  G 
B  H,  I  L,  and  K  M. 

3.  Make  i,  19,  and  xo^  r,  equal  to  A  E  and 
F  B. 

4.  Continue  the  longed:  diameter  infinitely,  and  make 
X5,  id,  equal  to  W  T,  and  by  problem  XL  fed.  I.  parti, 
delcribe  the  arch  19,  id,  xo. 

y.  Make  xi,  y,  and  xx,  d,  equal  to  OR  and  O  S,  and, 
by  the  aforelaid  problem,  deferibe  the  arches  g,  y,  7,  and 
4^  d,  8. 

d.  Continue  the  end  9,  10,  and  make  n,  9,  and  10, 
IX,  equal  to  N  L  and  M  O. 

7.  Make  the  parallelogram  ii,  ix,  ig,  14^  equal  to 
N  ©  P  (i.,  and  make  ig,  17,  and  18,  14,  equal  to  P  C 
and  D  (^. 

8.  Continue  ig,  xg,  infinitely  towards  ly,  and  make 
2g,  ly,  equal  to  W,  V, 

9.  By  problem  XI.  parti,  deferibe  the  arch  17,  ly, 
18,  and  ’twill  complete  the  plan  as  required. 


M  B.  If  any  plan  has  a  thicknefs,  as  the  walls  of  a 
building,  &c.  that  thicknefs  (be  what  it  will)  mull:  be 
drawn  parallel  to  the  external  figure,  in  fuch  propor¬ 
tion  as  the  thicknefs  is  found. 


P  R  O  B  L  E  M  V. 

To  meafure  {or  take)  the  quantity  of  an  angle  ly  the 

help  of  a  two  foot  rule^  fve  joot^  or  ten  foot  rod 
only. 

Let  C  A  B  be  the  angle  of  a  building,  and  ’tis  required 
to  draw  upon  paper  an  angle  equal  thereunto. 

1.  Fiom  A  towards  B,  meafure,  or  let  ofi^  any  number 
of  feet  (as  for  inltance  in  this  example  five  foot)  and  al- 
fo  from  A  towards  C,  at  the  points  y  and  y. 

2.  Meafure  the  diftance  between  y  and  y*  and  note  it 
down  on  paper. 

g .  To  draw  the  lame  upon  paper,  firlt  draw  a  line  at 
pleafure>  as  D  E,  and  from  any  fcale  of  equal  parts  take 
oft'  five  parts,  reprefenting  the  five  foot  fet  off  from  A, 

Z  the 
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the  angle  aforelliid.  With  this  diftance  fet  one  foot  oiiD^  Fig.viii. 
and  with  the  other  defcribe  the  arch  o,  o.  Take  ten  foot 
in  your  compaifes  (the  diftance  between  5*  and  y)  and  fet 
one  foot  in  and  with  the  other  interfed  the  arch  0,  0, 
in  the  point  P,  through  which,  from  D,  draw  the  right 
line  D  P  N  ;  fo  fliall  the  right  lines  D  E  and  D  N,  form 
the  angle  NDE,  which  lliall  be  equal  to  the  angle  C  AB, 
as  required.  And  what  is  here  faid  concerning  the 
taking  off*  this  angle,  the  fame  rule  is  allb  to  be  under- 
ftood  of  all  other  angles  in  general,  be  they  acute,  right, 
or  obtufe. 


Problem  VL 

Howto  take  the  plan  of  a  crooked  line,  or  wall,  whicl^is 
not  any  part  of  an  elltpfis  or  circle. 

Let  it  be  required  to  defcribe  the  plan  of  the  crooked 
line  A  B  C. 

Pradice. 

T.  On  a  piece  of  paper  defcribe  a  crooked  line,  as  near 
like  the  crooked  line  ABC  as  you  can,  and  draw  the 
ftreight  line  A  C  ;  this  being  done,  meafure  two  foot  (or 
more  according  to  the  nature  of  the  curve)  from  C  in  a 
right  line  towards  A,  as  from  C  to  x. 

X.  Meafure  from  x  to  the  crooked  line,  as  to  e,  and  on 
your  paper,  or  eye-draught,  make  a  mark  reprefenting  the 
point  f  and  from  thence  draw  a  line  to  the  curve,  to 
^  reprefent  the  offset  x  e,  and  thereon  fet  down  the  meafure 
of  the  offset  x-^*. 

3.  At  a  proper  diftance  from  x,  as  at  4,  take  another 
offset,  and  fignify  the  fame  in  your  eye-draught  with  the  pjg.ix. 
true  meafure  of  the  fame ;  as  alfo  its  diftance  from  C,  and 
in  the  fame  manner  proceed,  making  as  many  offsets  as 
the  turn  of  the  curve  requires,  ’till  you  have  taken  the 
whole  down.  This  being  done  you  may  defcribe  the  fame 
on  paper,  truly  .thus  : 

I.  Draw  the  dine  A  C,  by  a  fcale  of  equal  parts,  equal 
in  length  to  A  C. 

X.  Set  from  C  to  x,  the  diftance  meafured,  and  on  x 
ered:  the  perpendicular  x  e,  and  thereon  fet  off  the  length 
of  that  offset,  as  fpecify’d  in  your  eye-draught. 


^  Set 
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5.  Set  the  diftance  C  4,  and  on  4  eredl  the  perpendicular 
4  y,  and  thereon  let  off  the  length  of  that  offset  as  mea- 
liired.  And  in  the  like  manner  lay  down  the  diltance 
of  every  offset  from  one  another^  and  their  proper  lengths^ 
and  then  you  have  the  ends  of  all  your  offsets,  through 
which  you  may  exactly  trace  the  crooked  line,  as  re¬ 
quired. 

No^e,  That  the  greater  the  number  of  offsets  are  ta¬ 
ken,  the  more  exadl  the  curve  may  be  drawn. 

Problem  VII. 

How  to  talze  the  plan  of  any  huilding  whatfoever, 

"^he  firft  ffep  to  this  performance,  is  to  make  an  eye- 
draught  of  the  fame,  ^iz.  a  rough  draught  drawn  by 
hand  only,  expreffing  every  wall,  partition,  room,  door, 
chimney,  window,  &c.  and  the  larger  thefe  kinds  of 
draughts  are  made,  the  better  ’tis  for  you,  by  reafon  you 
have  good  room  to  fet  down  every  dimenfion,  which  in  a 
fmall  draught  cannot  be  done. 

Let  it  be  required  to  make  a  plan  of  E  F  G  H,  which 
is  fuppofed  to  be  a  real  houfe. 

Pra(Tice. 

I.  Make  your  eye-draught  thereof  as  A  B  C  D,  and 
therein  reprefent  every  door,  window,  paffage,  ftair-cafe, 
partition,  thicknefs  of  walls,  rooms,  &c. 

1.  With  your  five  foot,  or  ten  foot  rod,  meafure  the 
length  and  depth  withoutfide,  and  note  thofe  meafures 
down  to  each  refpedlive  fide,  or  length. 

3.  Meafure  the  thicknefs  of  thofe  outfide  walls,  and 
note  them  down  alfo. 

4.  By  problem  XXXIL  fe(ff.  I.  part  1.  examine  every 
angle,  whether  they  be  fquare  or  not.  If  they  are  found 
to  be  fquare,  note  it  down,  and  if  not  fquare,  as  acute,  or 
obtufe,  then  meafure  the  quantity  of  one  by  problem  V. 
hereof,  and  thereby,  with  the  length  of  the  four  fides 
given,  you  may,  when  you  come  to  draw  the  plan  of  the 
lame,  by  problem  XIX.  fed.  1.  part  I.  delineate  the  fame 
exadly. 
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y.  Meafiiie  the  exadl  breadth  of  every  door  and  Win¬ 
dow  withoLitfide,  and  alfo  the  peers  of  brickwork  between 
thenw  and  fet  thofe  meafures  down  to  each  refpedive 
pait.  The  oiitlide  walls  being  thus  nieafured^  the  next 
proceeding  to  be  made  is  in  the  diltribution  of  the  parts 
of  the  houfe  ;  therefore  walk  over  the  fanie^  and  as  you 
walk  draw  every  particular  roon^with  its  chimney,  doors 
&c.  as  near  the  truth  as  may  be,  as  alfb  every  ftair-cafe 
pafl'age,  clofet,  &c.  which  being  finiflied,  your  eye-draught 
IS  now  fitly  prepared  to  receive  every  dimenfion  that  i^co 
be  taken.  To  which  proceed,  frft,  as  ’tis  beff  to  begin  in  a 
con^r  room.  Therefore  make  a  begining  at  I,  where  you  Fig.x. 
muff  meafure  the  exad  length  of  every  part  thereof,  as 
alfo  the  thicknefs  of  its  party  walls,  or  partitions,  and 
note  each  meafure  down  feverally  in  its  refpedive  place 
and  then  proceed  to  K,  and  there  perform  the  fame  as 
alfo  at  L,  M  M,  N,  O,  P,  Cf ,  &c  and  thereby  you’ll 
have  taken  the  juft  dimenfion  of  every  part  contain’d  on 
that  floor.  And  in  the  very  fame  manner,  may  you  take 
the  plan  of  the  cellars  and  other  lower  offices,  or  cham¬ 
bers,  when  required. 


Tour  eje-draught  being  thus  finified,  the  next  worl  is  to 
delineate  a  true  draught  thereof  from  thofe  meafures 
taken,  'which  thus  perform. 


T.  By  the  meafures  taken,  it  appears  the  houfe  is  a  paral¬ 
lelogram  (Jo  foot  in  front,  and  40  foot  in  depth ;  there- 
lore,  with  your  fcale  of  equal  parts,  defcribe  a  i  arallelo- 

giain,  whofe  longeft  fides  are  each  equal  to  do  parts,  and 
the  lliortelt  to  40  parts. 

thicknefs  of  the  outfide  walls  are  found  to  be 
thiee  bricks  m  thicknefs,  which  is  equal  to  two  foot  and 
t  nee  inches,  therefore,  at  the  diftance  of  two  foot  and  ^'g- 
tmee  inches,  of  your  fcale,  draw  the  interiour  line,  parallel 

th  ^*4^^*^**’  thole  two  parallel  lines  do  reprelent 

the  thicknefs  of  the  outfide  walk 

till  “fahires  of  the  eye-draught  the  diftance  from 

the  angles  to  either  of  the  adjacent  windows  is  four  foot, 

fore^  peer  of  brickwork  between.  There¬ 
in  lines  A  B,  B  D.  A  C  and  C  D, 

•ilfo  thp  eye-draught  doth  exhibit,  as 

111  einal  line  likewife,  and  thereby  every  window 

and  out  doors  are  truly  divided  in  their  proper  places. 

4.  Draw 
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4.  Draw  the  diameters  O  K  and  M  M,  and  on  each 
fide  the  diameter  OK  fet  of  ^  the  breadth  of  the  halls  O  and 
K,  viz.  8  foot  10  inches,  and  draw  on  each  fide  the  lines 
V  V  and  V  V,  and  alfo  the  thicknefs  of  thofe  wails,  as  they 
are  found  to  contain. 

5.  On  each  fide  the  diameter  M  M  fet  off  two  foot 
tlic  T  breadth  of  the  entrance,  and  draw  the  parallel  lines 
X  X  and  X  X,  which  will  divide  the  parts  N  L  and  P  I, 
into  four  equal  parts. 

6.  Draw  the  thicknefs  of  the  lines  X  X  and  X  X,  as 
they  are  found  to  contain. 

7.  Give  to  the  door  of  every  room,  as  Z  Z  Z  Z  Z,  its  ^ 
proper  breadth,  and  from  thence  let  off  the  fide  of  each  ’ 

Fig.  X.  room  towards  the  chimney,  and  draw  the  front  of  every 
chimney,  as  alfo  fet  off  the  jaumes  and  chimney  likewife, 
according  to  every  refpedlive  meafiire  of  your  eye- 
draught. 

Laftly,  Divide  the  two  Itair-cafes  according  to  each  ref- 
pedlive  meafure,  and  the  plan  will  be  completed,  as  re¬ 
quired. 

K.  B.  That  the  fpace  contain’d  between  any  two  pa- 
Tallel  lines,  that  reprefents  the  thicknefs  of  a  wall, 
mull  always  be  filfd  up  with  Indian  ink,  &c.  that 
thereby  the  fame  may  be  iinderflood  to  be  a  folid,  as 
likewife  thebafisof  columns,  as/ /  / /  and  /,  &c.  and 
thofe  parts  that  reprefent  a  door,  or  window,  to  be 
left  clear  without  any  klling  up.  See  fig.  X. 

1  do  advife  the  young  pradlitioner  to  confider  this 
problem  well,  and  to  pradlice  herein  for  fome  time, 
before  he  proceeds  any  further,  that  he  may  be  per- 
fedl,  which  may  be  done  by  a  few  days  pradlice. 

This  problem  of  taking  the  plans  of  houfes,  is  one  of  the 
mofl  ufeful  in  archite6lure,  and  the  eafiell  to  be  ‘Acqui¬ 
red  ;  therefore  confider  the  reafons  of  the  fame  judici- 
oufly  before  you  proceed  to  problem  VIII. 


Problem 
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Problem  VIII. 


How  to  draw  the  geometrical  upright  {or  fronf)  of  any 
hiiilding. 


Let  it  be  required  to  draw  a  geometrical  upright  of  the 
houfe  A  C  B  D,  which  is  an  elevation  raifed  from 
the  plan  E  F  G  fig,  X. 

I.  Make  your  eye-draught  X^,  and  then  repair  to  the 
building,  and  meafure  the  whole  front  from  B  to  D,  which 
being  juft  6o  feet,  write  down  the  fame  at  the  bottom  of 
your  eye  draught. 

r.  Meafure  the  whole  height  from  the  ground  at  B  to 
A,  which  being  juft  37  feet,  write  down  the  fame  on  your 
eye-draught  againft  the  middle  of  the  height. 

3.  Meafure  the  diftance  from  B  to  0,  from  0  to  p,  from 
p  to  q,  from  q  to  u,  from  u  to  r,  from  r  to  r,  from  s  to  u, 
from  u  to  w,  from  w  to  w,  from  x  to  /,  from  y  to  5;,  from 
ztoza^  from  z  a  to  zh,  and  from  zh  to  D ;  and  write 
down  the  feveral  meafures  in  each  refpedlive  place. 

4.  Meafure  the  diftance  from  G  to  h,  from  h  to  i,  from 
i  to  from  k  to  /,  from  /  to  m,  from  m  to  and  from 
n  to  A,  and  write  down  the  feveral  dimenfions,  or  mea¬ 
fures,  in  their  refpedive  places,  as  may  be  feen  in  the 
eye- draught. 

Tiie  meafures,  or  dimenfions,  being  thus  taken,  and 
noted  in  your  eye-draught,  proceed  to  the  delineation 
thereof  as  follows. 

I.  Make  the  parallelogram  A  CBD,  in  fuch  proportion 
that  A  G  and  B  D,  do  contain  do  feet  of  any  plain  fcale, 
and  the  lides  A  B  and  CD  37  feet,  as  noted  in  the 
eye-draught. 

X.  On  the  lines  B  D  and  A  C,  fet  off  the  feveral  mea¬ 
fures  h,  0,  p,  q^  u,  r,  w,  x,  y,  z,  za  and 

^  'll 

ly  • 
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3 .  Draw  the  lines  0  0,  p  p,  q  q,  u  r  r,  r  r,  t  /,  u  u, 
ww,  X  V,  yy^  z.  Z)  z  a  z  a  and  zh  z  h. 

4.  On  the  lines  B  A  and  D  C,  fet  off  the  feveral  mea- 
fures  3,  4,  8,  4,  8,  4,  d,  at  the  points  Z?,  i,  k,  /,  m,  n, 
E,  and  draw  tlie  lines  *  h  Z?,  i  i,  kh,  1 1,  mm  and  n  n, 
which  will  interfeG:  the  former,  and  truly  form  every 
window,  door,  &c.  contained  therein,  and  thereby  com¬ 
plete  the  geometrical  upright  as  required. 
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Problem  IX. 


Plate  VL 

To  de  line  ate  the  geometrical  upright  of  any  of  the 
fve  orders  oj  archite^ure  {contained  in  any  Jiruclure) 
according  to  any  proportion  ajfigned. 

For  Example^ 

Let  it  be  required  to  delineate  the  geometrical  upright 

of  the  attick  bafe,  with  the  dorick  capital,  architrave 
freize  and  cornihi. 

The  meafuring  rod,  with  whicli  the  feveral  parts  of  a 
column  and  its  entablature  are  meafured,  is  the  diameter 
of  the  column  divided  into  do  equal  parts,  called  mi¬ 
nutes.  Every  architedf  divides  the  members,  or  parts  of 
his  orders,  in  fuch  proportion  as  he  thinks  molt  agreeable 
as  may  be  leen  in  the  lall  folding  pages  hereof^  wherein 
are  exhibited,  not  only  the  geometrical  profiles  and 
fettions  of  the  iiioft  noble  antient  orders  of  the  Romans, 
but  alio  of  Vitrmttis,  Ralladio,  Scamozzi,  Serlio  Viz- 
nda,  T)  Barharo,  Cataneo,  L.  B.  Alberti,  Viola,  Bullant 
T.  T>e  Lorme  Terrault,  Le  Clerc,  A.  Boffe  and  Michael 
Angelo ;  which  I  thought  fit  to  fubjoin  to  this  work  in 
fuch  a  manner,  as  for  the  young  Itudent  to  behold,  atone 
view,  the  great  variety  contained  among  them,  as  well 

as  to  make  choice  of  fuch  as  might  bell  fuit  his  pur- 
pofe.  ^ 

The  divifion  of  each  member  is  a  line,  and  the  dif- 
tance  between  any  two  of  tliofe  lines  is  called  the  height 
of  the  iiiembeij  <is  the  diltance  between  the  right  lines 
A  A  and  B  40,  ^iz.  the  line  A  B,  or  A  40. 

The  projedlure  of  every  member  is  that  length  con¬ 
tained  between  the  centeral  line  of  the  column  and  the 
termination  thereof :  the  entablature  of  any  order  is  the 
architrave,  freize,  and  cornihi  taken  together. 


Operation. 


Fig.  XVI. 


1  equal  to  the  diameter  of  a  given  co- 

umn,  divided  into  60  equal  parts  or  minutes,  by  the 
help  of  which  well  defcribe  the  attick  bafe,  as  required. 

And 
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And  as  ’tis  ufual  for  all  architeds  to  prefix  to  every  liiem- 
ber  its  exad  height  and  projedure  as  in  the  feveral  figures 
XVI,  XVII  and  XVIII,  therefore  draw  the  right  line^A  B, 
and  make  it  equal  to  40  min.  (as  there  written). 

а.  On  A,  ered  the  perpendicular  A  D,  and  let  it  repre- 
fent  the  centeral  line  of  the  column  continued  through  the 
bafe ;  alfo  ered  the  perpendicular  A  40,  and  continue  it 
infinitely. 

5.  Becaufe  the  height  of  A  B  and  A  40  is  10  min. 
therefore  fet  off  10  min.  from  A  to  B,  and  from  A  to  40, 
and  draw  the  line  B  40. 

4.  The  height  of  the  next  member  Be,  is  7  min. there¬ 
fore  fet  oft'  7  min.  from  B  to  e,  and  draw  e  K  parallel  to 
B  40. 

y.  The  next  member  C  E  is  i  min.  ^  in  height  j  there- 
fore  fet  oft  from  c  to  E  one  min.  i,and  draw  the  line  E  L 
infinitely,  and  parallel  to  C  K. 

б.  Becaufe  the  lines  CK  and  EL,  are  each  5 5  min.  tin 

length  ;  therefore  fet  off  gd  min.  from  C  to  K,  and  from 
E  to  L,  and  draw  the  line  L  K.  x 

7*  Continue  L  X  to  Af,  and  divide  K'lVI  into  two  e- 
qual  parts  at  N,  and  thereon  deferibe  the  arch  M  P  K. 

8.  The  next  member  E  F,  is  4  min.  ^  in  height;  there¬ 
fore  fet  off  4  min.  r  from  E  to  F,  and  draw  the  line  F  n 
infinitely. 

9.  The  next  member FG  is  i  min.  ^  high;  therefore  fet 
off  I  min.  i-,  and  draw  the  line  G  infinitely,  and  paral¬ 
lel  to  all  the  former. 

10.  Becaufe  the  lines  F  ft,  and  G  0,  are  each  min. 
in  length  ;  therefore  fet  off  3  y  min.  from  F  to  n,  and 
from  G  to  0,  and  draw  the  line  n  0. 

11.  Draw  the  line  n  L,  and  divide  it  into  two  equal 
paits  in  ffi,  and  thereon,  with  the  diftance  tyi  n,  deferibe 
the  arch  «  L. 

IX.  The  next  member  GH  is  five  min.  high;  there¬ 
fore  fet  up  y  min.  ^  from  G  to  H,  and  draw  the  line  H  a 
parallel  to  G  0,  and  extend  it  infinitely. 

^  3  •  The  next  and  laft:  member  is  one  min.  -  in  height 
therefore  fet  up  one  min.  from  H  to  I,  and  draw^the 
me  I  r  parallel  to  the  former,  and  extend  it  infinitely  alfo. 

14.  Becaufe  the  lines  H  q  and  I  r,  are  each  equal  to  7 :? 
min.  ^  ;  theiefore  make  H  q  and  I  r,  each  equal  to  27 
min.  and  draw  the  line  q  v, 

ly.  Draw  the  line  0,  and  divide  it  into  two  equal 

parts  at  P,  and  thereon,  with  the  diftance  P  0,  deferibe 
the  arch  0,  R,  q, 

a 


id.  Make 
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16.  Make  H  S  equal  to  30  min.  and  on  the  point  S  c- 
red:  the  perpendicular  S  and  make  S  /  equal  to  twice 
S  q, 

17.  Draw  the  right  line  t  r,  and  on  with  the  dillance 
r  ty  defcribe  the  arch  t  u,  and  with  the  fame  opening  on  /, 
the  arch  r  u,  interfeding  the  former  in  u. 

18.  On  the  point  Uy  defcribe  the  curve  r  ty  and  ’twill 
complete  one  half  of  the  attick  bafe  and  bafe  of  the  llialt, 
as  required. 

‘Dorick  'i,  l^et  it  le  required  to  delineate  the  getmetrical  upright 
captai.  dorich  cupituly  fig.  XVII. 

1.  Draw  the  right  line  A  Uy  infinitely,  and  at  A  ered 
the  perpendicular  A  1^  for  the  centeral  line  of  the  capital. 

2 .  At  I  min.  ^  dillance  from  A  Uy  draw  the  line  B  b  pa¬ 
rallel  to  A  Uy  and  make  A  a  and  B  b  each  equal  to  a 8  min, 
and  draw  the  line  a  b. 

3 .  At  3  min.  ^  dillance  from  B  by  draw  the  line  C  d  in¬ 
finitely,  and  parallel  to  B  h. 

4.  Continue  a  b  to  ey  and  divide  b  e  into  two  equal 
parts  in  the  point  Cy  and  thereon,  with  the  dillance.  e  by 
defcribe  the  femicircle  b  30, 

5*.  Set  up  9  min.,  from  G  to  D,  and  draw  the  line  D  fy 
infinitely. 

6.  Take  'l6  min.  in  your  compafles,  and  fet  that  dif 
taiice  from  C  to  dy  and  from  to  fy  and  draw  the  line 

d  f 

7.  Set  up  3  min.  7  from  D  to  E,  and  draw  E  L  infinite- 

8.  Divide  E  D  into  three  equal  parts  at  the  points  a  a, 
and  draw  the  line  a  g  and  a  hy  infinitely. 

9.  Set  30  min.  from  E  to  by  and  continue  d  f  to  1^, 
and  divide  L  k  into  three  equal  parts  at  the  points  7n  and 
Uy  from  which  draw  lines  parallel  to  f  L,  and  they  Ihall 
terminate  the  lines  f  gh  i. 

10.  Set  up  6  min.  and  ^  from  E  to  F,  and  draw  the 
line  F  n  infinitely,  and  parallel  to  the  line  E  L. 

11.  Make  F  n  equal  to  3d  min.  and  draw  the  line  K 
which  divide  into  y  equal  parts,  and  on  the  points  K  and 
Uy  with  an  opening  of  4  of  thofe  divifions,  defcribe  the  ar¬ 
ches  TL  z  and  4  4,  interfe^ling  each  other  in  the  point  w, 
whereon,  with  the  radius  m  K,  defcribe  the  arch  K  n. 

1 1.  Set  up  6  min.  }  from  F  to  G,  and  dmw  the  line 
G  Oy  infinitely,  and  parallel  to  the  line  F  ^/,  and  at  n  e- 
red  the  perpendicular  n  o,  and  make  G  0  equal  to  3  7 
min* 
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15.  Set  up  X  min.  from  G  to  and  draw  the  line 
H  s  infinitely,  and  parallel  to  G  0,  and  make  H  ^  equal 
to  59  min.  as  alfo  the  line  I  G  '^t  the  parallel  diftance  of 
I  min.  J. 

14.  Fig.  Z  reprefen ts  the  face  of  the  member  H  5  G,  rig.  xvir. 
which  defcribe  as  follows,  ^iz.  draw  the  line  0  S,  and 
biffed  it  in  R,  and  divide  each  half  into  7  equal  parts,  and 
with  the  diftance  of  6  of  thofe  parts,  on  the  point  0,  de¬ 
fcribe  the  arch  7  7 ;  alfo  with  the  fame  diftance  on  R,  de¬ 
fcribe  the  arch  6  6,  interfeding  the  former  in  the  point  8, 
and  alfo  defcribe  the  arch  y  y.  This  being  done  with  the 
fame  opening  on  the  point  S,  defcribe  the  arch  3  5,  inter- 
feding  the  laft  in  the  point  9. 

■  ly.  The  points  8  and  9  are  the  centers  of  the  arches 
O  R  and  R  S,  which  compofe  the  face  of  the  member,  as 
required. 

16,  Fig.  N  reprefents  the  fillet  Bh  a  A  (under  the  af- 
tragal  Cde  hB)  with  a  fedion  of  the  fhaft,  which  defcribe 
as  follows,  viz.  bided  n  A  ‘m  i,  and  make  n  m  equal 
to  three  times  n  i,  and  draw  the  line  A  and  on  with 
the  diftance  m  A,  defcribe  the  arch  A  S,  and  on  A  the 
arch  m  /,  interfeding  the  former  in  r,  which  is  the  cen¬ 
ter  of  the  arch  or  hollow  A  m,  as  will  complete  the  ca-  ' 
pital  with  the  aftragal  as  required. 

5.  Let  it  he  required  to  delineate  the  geometrical  up-  ‘Borick,  Ar- 
right  of  the  dorick^  architrave ,  freize  and  cornice ^  fig. 

xvni. 


Pradice. 

1.  Draw  the  line  A  at  pleafure,  and  at  a  ered  the 
perpendicular  a,  0,  which  is  to  reprefent  a  continuation  of 
the  centeral  line,  from  which  every  meafure  of  projedure, 
and  on  which  every  meafure  of  height  is  to  be  accounted. 

a.  At  the  parallel  diftance  of  1 1  min.  draw  B  c  infi:- 
nitely,  and  make  a  A  and  B  h^  each  equal  to  r6  min.  and 
draw  the  line  A  h. 

3.  At  the  parallel  diftance  of  14  min.  J,  draw  c  d  in¬ 
finitely,  and  make  B  c  and  C  d^  each  equal  to  I’-j  min. 
and  draw  the  line  c  d. 

'  4.  At  the  parallel  diftance  of  4  min.  ^  draw  D  g  yTig.  xviii. 
infinitely,  and  make  C  e  and  f,  each  equal  to  30  min. 
and  draw  the  line  e  f 
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S’.  At  the  parallel  diftaiice  of  45*  min.  draw  the  line 
E  I  infinitely^,  and  make  D  g  and  E  h,  each  equal  to 
min.  and  draw  the  line  g  b. 

6.  At  the  parallel  diftance  of  y  min.  draw  F  k  /  infinite¬ 
ly^  and  make  E  i  and  F  k,  each  equal  to  zy  min.  and 
draw  the  line  i  k,  alfo  make  F  I  equal  to  50  min. 

7.  At  the  parallel  diftance  of  y  min.  draw  G  n  infinite- 
ly^  as  alfo  FI  and  make  G  n,  and  H  0,  eacli  equal  to 
gy  min. 

8.  Draw  the  line  I  n,  and  divide  it  into  4  equal  parts, 
and  defcribe  the  triangle  n  m  4  making  the  fides  n  m  and 
m  4  each  equal  to  three  parts  ol  In^  and  the  point  m  is 
the  center  of  the  arch  n,  x,  /. 

9.  At  the  parallel  diftance  of  6  min.  draw  IP^r  infi¬ 
nitely,  and  make  \q  equal  to  39  min.  and  and  make 
I  r  equal  to  64  min. 

10.  Draw  the  line  q  0,  and  with  the  diftance  0  q  on 
defcribe  tlie  arch  q  P,  and  on  q  the  arch  0  P,  interfecFing 
each  other  in,  the  point  P,  which  is  the  center  of  the 
arch  y,  0.  , 

11.  At  the  parallel  diftance  of  8  min.  draw  K  S  infi¬ 
nitely,  and  make  K  S  equal  to  I  r,  and  draw  rS  ;  allb 
make  S  /  equal  to. i  min. 

IX.  At  the  parallel  diftance  of  5  min.  draw  Lw/ 
infinitely,  as  alfo  M  P,  at  the  parallel  diftance  of  J  min. 
and  make  L  2;  and  M  P,  each  equal  to  (58  min.  and  draw 
the  line  P. 

15.  Draw  the  line  t  /,  and  divide  it  into  two  equal 
parts  in  and  on  /,  with  the  diftance  t  defcribe  the 
arch  w  u,  and  with  the  fame  diftance  on  w  defcribe 
the  arch  t  u,  interfe(fting  the  former  in  u  which  is  the  cen¬ 
ter  of  the  arch  /  7^,  and  in  the  fame  manner  on  w,  deft 
Fig.  XVIII.  cribe  the  arch  w  y. 

14.  At  the  parallel  diftance  of  6  min.  J,  draw  N  S  in¬ 
finitely,  as  alfo  OT,  at  the  parallel  diftance  of  x  min. 
and  make  N  S  and  O  T,  each  equal  to  y6  min.  and 
draw  the  line  S  T. 

ly.  Draw  the  line  PS,  and  divide  it  into  two  equal 
parts  in  V,  and  with  the  diftance  P  V  on  P  defcribe  the 
arch  V  Q^,  and  with  the  fame  diftance  on  V  defcribe  the 
arch  P  (X,  interfedling  the  former  in  Q.,  whereon,  with 
the  fame  diftance,  defcribe  the  arch  P  V,  and  in  the  fame 
manner  on  R,  the  arch  V  S  alfo,  which  will  complete 
the  profile,  or  geometrical  elevation  of  the  architrave, 
freize  and  cornice,  as  required. 
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Problem  X. 

To  delineate  the  triglyphes  of  the  dortck  order. 

This  ornameiit  is  feldoin  ufed  in  ^ny  order  belides  the  pig.  xviii. 
dorick,  and  is  always  placed  in  the  freize  exadly  over  the 
coluihn.  The  height  of  this  ornament  is  always  equal  to 
the  height  of  the  freize  wherein  ’tis  placed,  (the  capital 
excepted)  and  the  breadth  to  half  the  diameter  of  the 
column  at  the  bafe.  In  every  triglyphe  are  7  parts,  <\)iz, 
two  entire  glyphes  or  channels  (as  2;  m)  meeting  111  an 
anvle  two  femi-glyphes,  as  2;  i,  and  three  interftices  or 
fpa^ces,  as  ^  /,  Ic  To  delineate  this  ornament  you 

I.  Take  is  miri.  and  place  from  D  to  Z,  and  from  E 

to  h,  and  draw  h  Z.  ,  .  ^  1 

Divide  D  Z  and  E  h  each  into  6  equal  parts,  and 

draw  the  lines  a  h,  a  h.  See. 

3 .  Set  X  min.  from  h  to  W,  and  from  E  to  2:,  and  draw 

the  line  z  x.  ,  r  -i  1  j  ^ 

'  4.  On  :v,  with  the  diftance  v  defcribe  the  quadrant 

0  fly  and  with  the  fame  opening  on  ffi  the  femicircle  0  0, 

Hence  it  appears,  that  the  triglyphe  muft  be  divided  in¬ 
to  ix  equal  parts,  of  which  two  muft  be  given  to  each 
entire  channel,  as  well  as  to  the  Ipaces  between,  and  one 
to  each  femi-channel,  at  the  extreams. 

y.  Continue  the  lines  hZ,  ah  y  See.  through  the  lift  of 
the  architrave  towards  0  0  Oy  See.  and  draw  the  line  q  q 
parallel  to  C  and  p  p. 

6.  Make  the  parallel  diftance  of  p  py  equal  to  i  min  ^ 
and  q  q  to  ^  min. 

Laflyy  if  right  lines  be  drawn  from  the  points  of  inter- 
fedtion  r  r,  &c.  towards  the  points  c  c  Cy  &;c.  (which 
are  in  the  midft  of  the  lift)  till  they  meet  the  line  p  p, 
they  will  truly  form  the  guttae,  or  drops,  and  complete 
the  whole,  as  required. 

Thefe  guttae,  or  drops,  are  made  either  in  fiiape  of  the 
fruftumof  a  cone,  or  pyramis,  and  oftentimes  exa6l  cones 
or  pyr aments. 

When  triglyphs  are  placed  throughout  an  entablature, 
the  empty  fpaces  between  muft  be  exactly  fquare  (and  are 
called  metops).  From  whence  it  happens,  that  in  many 
ftrudures  the  triglyphes  are  left  out,  on  account  they  can- 
2  R 
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not  be  fo  diftributed,  as  to  make  the  empty  fpaces,  or 
metops,  exactly  fquare.  Thefe  metops  are  oftentimes  en¬ 
riched  with  oxes  fculls,  fruit,  flowers,  &c.  according  to 
the  nature  of  the  building  wherein  they  are  intro¬ 
duced. 


Problem  XL 

To  defer ihe  the  upright  and  inserted  cima,  or  cj7na}fe, 
^ciilgarly  called  ogee, 

L  Of  the  upright  cima.  Fig.  A  B. 

Plate  VII. 

Pra61:ice. 

I .  Draw  the  right  line  a  w,  and  bifTedl  it  in  n. 
a.  On  w,  with  the  diftance  m  n,  deferibe  the  arch  nr^ 
and  alfo  on  n  the  arches  m  r  and  n  o. 

3.  With  the  fame  opening  on  ay  deferibe  the  arch  no. 
Laftly,  The  points  0  and  r,  are  centers  whereon  you 
may  deferibe  the  arches  m  t  n  and  n  i  Uy  which  will  com¬ 
plete  the  upright  cima,  as  required. 

11.  Of  the  inverted  cima.  Fig.  A  D. 

Plate  VII. 

Practice. 

I.  Divide  the  projedlure  given  to  the  cima,  as  a  hy  in¬ 
to  6  equal  parts. 

Make  m  I  and  g  iy  each  equal  to  of  hy  and  draw 
the  line  i  m. 

3.  Bifledt  tmvcihy  and  then  deferibe  the  cima,  as  in 
the  preceding,  and  the  inverted  cima  will  be  completed, 
as  required. 


Problem  XII. 

To  delineate  the  geometrical  upright  of  any  pillajlery 
or  columuy  with  its  entablature. 


L  Of 


Thns  and  Uprights. 

I.  Of  a  pillafter. 
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Plate  Vlf* 

Prad:ice. 

I.  Draw  the  line  I  H  for  the  ccnteral  line. 

a.  By  the  firlt  of  problem  IX.  hereof,  delineate  the 

bafe  G. 

3.  Make  K  L  equal  to  the  affigned  height  ol  the  pillal- 
ter,  7  diameters,  &c.  and  through  the  point  L  draw 
B  C  parallel  to  E  F,  and  make  K  F,  K  E,  L  C,  LB, 
each  equal  to  the  femidiameter  of  the  pillafter,  ‘Viz. 

70  min. 

4.  Draw  the  right  lines  B  E  and  C  F,  and  then  will 
the  body  of  the  pillafter  be  completed. 

y.  By  the  fecond  of  problem  IX.  hereof,  delineate  the 
capital  A;  and  by  the  third,  the  architrave,  freize  and  cor- 
nifli  M  D  N,  and  then  will  the  whole  be  completed,  as 

required. 

II.  Of  a  column. 

Plate  VII* 

Practice. 

I.  Draw  the  centeral  line  A  Q^. 

By  the  firft  of  problem  IX.  hereof,  delineate  the 

bafe  B. 

3.  Make  C  I  equal  to  the  affigned  height  of  the  fliaft 
of  the  column,  ‘viz.  7  diameters,  &c.  and  through  the 
point  I  draw  the  right  line  L I  K  at  right  angles  to  the 
centeral  line  A  Q. 

4.  Divide  C  I  into  3  equal  parts,  and  fet  up  one  from 
C  to  F,  and  through  the  point  F  draw  the  right  line 
GFH. 

y.  Make  C  D,  C  E,  F  H  and  F  G,  each  equal  to  the 
femidiameter  of  the  column  at  the  bafe,  ^iz.  30  min. 
and  draw  the  right  lines  D  H,  and  E  G,  parallel  to  C  F. 

6.  Make  I  K  and  I  L,  each  equal  to  the  femidiame¬ 
ter  at  the  capital^  or  head  of  the  fliaft,  7.6  min. 

&c. 
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7.  On  F  dcfcribe  the  feniicircle  G  a  aY{,  and  make  the 
chord  line  a  a,  equal  to  L  K  and  parallel  to  G  H,  and 
draw  the  right  lines  L  a  and  K  a. 

8.  Divide  the  arches  a  H  and  a  G,  into  any  number 
(A'  equal  parts  (the  more  the  better)  fuppofe  4,  as  in  the 
diagram  at  the  points  w  0  G,  &c.  and  draw  the  lines 
n  71^  m  m,  and  0,  0. 

9.  Divide  F  I  into  the  liime  number  of  equal  parts^  as 

^  G  or  which  in  this  example  is  4^  at  the  pouits 
1^1,  and  through  the  points  2  and  draw  the 

right  lines  W  i  X,  T  x  V  and  R  3  Sj  at  right  angles  to 
the  centeral  line  A 

10.  Upon  the  points  n  and  ere6l  the  perpendiculars 
71  R,  71  S,  or  at  the  diltance  of  i  71,  draw  the  lines  n  R  and 
71  S  parallel  to  F  I,  and  they  will  interfedl  the  line  R  3  S 
in  the  points  R  and  S. 

11.  At  the  diltance  of  x  m,  draw  the  parallels  77i  T 
and  771  V,  and  they  will  interfed:  the  line  T  2  V  in  the 
points  T  V. 

IX.  At  the  diltance  of  3  0^  draw  the  parallels  0  W,  and 
0  X,  and  they  will  interfed:  the  line  W  i  X  in  the  points 

W  X. 

La  ft  Iffy  lines  being  drawn  from  G  to  and  from  H  to 
K,  though  the  feveral  points  of  interfedion  W  T  R,  and 
S  V  X;,  lliall  truly  form  the  diminlhing  (or  upper)  part 
of  the  Ihaft,  as  required. 

To  which  being  added  the  capital  and  entablature^,  as 
before  taught,  the  whole  will  be  completed,  as  requi¬ 
red. 


M  B.  That  in  conlideration,  as  the  upper  part  of  the 
fliaft  of  every  column  is  fo  much  lelfer  than  the  up¬ 
per  part  of  a  pillaller,  by  fo  much  as  the  diminu¬ 
tion  of  the  column  is,  as  generally  in  the  tufean  the 

dorick  7,  the  ionickl*,  the  corinthian  and  the  com- 
polita  I*,  of  their  diameters  at  the  bafe,  therefore  when 
you  are  to  delineate  any  pillaller,  &c.  with  its  entabla¬ 
ture,  from  any  ofthe  geometrical  elevations,  at  the  end 
hereof,  you  mult  add  to  the  projedure  of  every 
member,  half  the  diminution  ofthe  column,  and  there¬ 
by  every  member  will  have  its  true  projedure. 


Problem. 


*Plans  and  Uprights. 
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Problem.  XIII 

To  delineate  the  geometrical  upright  of  any  wreath dy 
wa^ed  or  twifled  columns, 

\ 

Thefe  kind  of  columns  may  be  defcribed  divers  ways, 
but  none  better  than  the  following. 

Plate  VII. 

Pradice. 


I.  By  the  preceeding  problem,  delineate  the  corinthian  Fig.iii. 
lliaft  B  O  D  N,  and  make  B  A  equal  to  B  D. 

X.  Draw  the  right  line  A  D,  and  on  the  point  A  with 
any  radius,  defcribe  an  arch  as  C  Z,  which  divide  into  17- 
equal  parts  at  the  points  i,  x,  g,  4,  &c. 

g.  Lay  a  ruler  from  A  to  the  feveral  points  i,  x,  g,  4^  s, 

&c.  and  draw  right  lines  to  the  fide  of  the  column  D  B, 

as  to  the  points  n,  n^  n,  &c. 

4.  From  the  feveral  points  &c.  draw  the  right 

lines  nm,  nm^  nm^  &c.  parallel  to  the  bafe  D  N. 

y.  On  N,  with  the  diftance  N  m^  defcribe  the  arch  m  i, 
and  with  the  fame  opening  on  w,  defcribe  the  arch  N  i, 
interfe6ling  the  former  in  the  point  i,  which  is  the  center 
of  the  arch  N  m. 

6,  Perform  the  fame  operation  at  the  feveral  divifions, 
and  thereby  you  will  complete  the  fliaft  as  required. 


Plate  VII. 


Shewing  how  to  perform  the  aforefaid  operation  a  dif- 
ferent  way  from  the  foregoing. 


Pradlice. 

I.  By  the  preceeding  problem,  delineate  the  ionick 
fhaft  E  R  P  Q.,  and  make  P  E  equal  to  one  third  of  F  P, 
and  draw  the  right  line  F  E. 

X.  With  the  diftance  E  F,  on  E  defcribe  the  arch  F  V, 
and  on  F  the  arch  E  V,  and  alfo  on  V  the  arch  E 
Si  d,  7,  8,  9,  10,  II,  F. 

S  L  Di- 
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3.  Divide  the  arch  E  i,  a,  3,  &c.  F,  into  ii  equal 
parts^  at  the  points  i,  z,  3,  4,  T,  6,  7,  8,  9,  10,  ii^ 
and  from  them  draw  right  lines  parallel  to  the  bafe  P  Q^, 
’till  they  interfed  the  column  in  the  points  n,  n^,  n,  &c. 
and  0,  Oy  Oy  &c. 

4.  Divide  each  of  the  divilions  tiy  n,  &c.  and  Oy  Oy  Oy 
&c.  as  CX^Oy  or  P  Uy  into  4  equal  parts,  and  with  the 
diftance  of  3  of  thofe  parts,  defcribe  the  feveral  arches 
therein  on  the  points  P,  Uy  Uy  riy  &c.  and  C^,  />,  Oy  Oy 
&c.  interfedling  each  other  in  r,  r,  r,  &c.  which  points 
of  interfe6lion  are  the  centers  of  the  feveral  arches  that 
compofe  the  column,  and  being  defcribed  will  com¬ 
plete  the  lliaft,  as  required. 

Plate  VII. 

Shew  the  like  operation  in  Jmall  columm, 

Pradtice. 

1.  By  the  preceeding  problem  delineate  the  dorick 
lhaft  S  T  G  I,  and  make  I K  and  G  H,  each  equal  to  G  I, 
and  draw  H  K,  and  the  diagonals  K  G  and  H  I,  inter¬ 
fering  each  other  in  ny  whereon  defcribe  the  arch  R  I. 

2.  Make  the  triangle  Qml^y  equal  to  the  triangle 
1  n  Ky  and  on  m  defcribe  the  arch  H  G. 

5.  Make  K  M  and  H  L  equal  to  H  K,  and  draw  the 
line  L  M  and  the  diagonals  M  H  and  L  K,  interfering 
each  other  in  Uy  the  center  of  the  arch  H  L. 

4.  Make  the  triangle  K  7^  M  equal  to  K  ^  M,  and  on 
w  defcribe  the  arch  K  M,  and  fo  on  with  all  the  others, 
and  thereby  the  whole  will  be  completed  as  required. 

The  fliafts  fig.  VI,  VII,  and  VIII.  are  the  fame  fhafts 
completed,  whereby  their  effer  may  be  adjudged. 

Problem  XIV. 

Plate  VIII. 

Ho74/  to  divide  the  hreadth  of  any  pillafer  into  its 
flutes  and  filet  Sy  and  to  delineate  the  geometrical  upright 
of  the  fame^ 

I.  The  general  received  proportion  for  dividing  the 
breadth  of  a  pillafter,  is  to  divide  every  pillalter  into 
feven  flutes  and  eight  fillets,  and  that  the  breadth  of  e- 
4  very 
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very  fillet  contain  ^  part  of  the  breadth  of  a  flute,  and 
thereby  the  breadth  of  every  pillafter  fo  fluted,  is  divid¬ 
ed  into  ^9  equal  parts,  ^iz,  eight  equal  parts  contained 
in  the  eight  fillets,  and  twenty  one  equal  parts  in  the  feven 
flutes,  each  containing  three,  and  thereby  every  fillet  is  xix. 
equal  to  ^  of  a  flute  as  aforefaid.  This  being  well  under- 
Itood,  we’ll  now  proceed  to  the  geometrical  conltrudion 
thereof 


Plate  VIIl. 

Let  the  line  V  he  the  given  breadth  of  a  pillaflevy 
to  he  divided  into  its  flutes  and  fillet Sy  as  aforefaid. 

I.  Draw  a  line  at  pleafure,  as  A  B. 

1.  With  any  fmall  opening  of  the  compalTes,  fet  off  19 
times  of  that  opening,  beginning  at  any  part  thereof,  as 
at  B,  and  ending  at  A,  as  in  the  figure. 

3.  Having  thus  fet  off  19  equal  parts  on  the  line  A  B, 
the  next  work  is  to  make  an  equilateral  triangle  there 
from,  which  thus  perform. 

On  the  point  A,  with  the  diftance  A  B,  defcribe  the 
arch  B  and  with  the  fame  diftance  on  B,  defcribe  the 
arch  A  a,  interfed:ing  the  former  in  the  point  C,  and 
draw  the  lines  A  C  and  C  D. 

4.  From  the  angle,  or  point  C,  draw  right  lines  through 
all  the  X9  divifions  marked  i,  x,  3,  &c.  and  continue 
them  infinitely,  and  thus  have  you  prepared  in  efte(fl  an 
inftrum'ent  that  will  at  once  divide  the  breadth  of  any  pil¬ 
lafter  that  may  be  given,  as  lhall  appear  by  the  example 
in  hand. 

5*.  Take  the  given  line  F  G  in  your  compafles,  and  fet 
that  diftance  from  C  to  E,  and  from  C  to  D,  and  draw  the 
line  D  E ;  and  becaufe  the  figure  is  equilateral,  therefore 
D  E  is  equal  to  the  given  line  F  G,  and  by  the  lines  C  Oy 
C  Oy  &c.  drawn  through  the  19  divifions,  is  divided  in¬ 
to  x9  equal  parts  alfo,  which  is  the  divifion  of  the  pil¬ 
lafter  required. 

Operation. 

I.  Ere(5l  the  perpendicular  E  H,  which  reprefents  one 
fide  of  the  pillafter. 

X.  The  tirft  fillet  being  equal  to  ^  of  JD  E,  therefore 
at  the  diftance  E  hy  draw  h  h  parallel  to  E  H,  and  it  fliall 
be  the  firft  or  outfide  fillet. 

“  ‘  "  3.  As 
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3.  As  every  flute  is  equal  to  three  fillets,  therefore 
number  three  equal  parts  from  h  to  c,  and  draw  c  c 
parallel  to  h  h,  and  it  fliall  be  the  firll  or  outiide  flute. 

4.  At  the  diftaiice  of  one  divifion  from  cto  d,  draw^<^ 
for  the  next  fillet,  and  alfo  at  the  dillance  of  three  divifi- 
ons  from  d  to  e  draw  e  e  for  the  next  flute,  and  in  the 
fiime  manner,  taking  one  divifion  for  a  fillet  and  three 
for  a  flute,  you  will  complete  the  flutes  and  fillets  of  the 
pi  11  alter,  as  required. 

N  B.  The  depth  of  every' flute  in  the  pillalter  is  ^  the 
breadth  of  the  flute,  therefore  to  defcribe  the  cir¬ 
cular  termination,  fet  up  I  of  the  breadth  of  the 
flute  from  x  to  z  and  that  will  be. the  center  of  the 
curve  that  terminates  the  flute  c  c,  and  tlie  like  of  all 
others. 


’Tis  to  be  obferved  (as  I  faid.  before)  .that  in  relpedl 
to  the  figure  being  equilateral,'  -the  breadth  of  any 
pillalter  may  thereby  molt  readily  be  divided,  be  the 
fame  but  the  tenth  of  an  inch,  or  1000  feet,  &c.  .  and 
therefore  of  uniyerfal  ufe. 

,  r 

The  line  M  N  is  the  breadth  of  a  linaller  pillalter, 
which  is  divided  in  the  fame  proportion  and  by  the  ve¬ 
ry  fame  rule,  and  is  inferted  to  fliew  the  reafon  of  the 
figure  without  any  more  words,  to  which  I  refer  you. 


Problem  XV. 

T 0  divide  the  hafis,  or  plmt  of  the  p:>aft  of  a  column 
into  its  24  flutes^  and  X4  fillets. 

The  number  of  flutes  were  formerly  limited  to  every 
order,  the  dorick  being  allowed  xo,  and  theionick  14. 
But  that  limitation  has  been  difpenled  with,  with  di¬ 
vers  of  our  modern  architects.  In  this  example  ’twill 
be  fufficieiit  to  divide  a  femicircle,  or  the  fcmi-bafis  of 
the  fliaft,  inltead  of  the  whole,  the  lalt  being  buf  the 
firlt  repeated. 


Practice. 


Tlans  and  Uprights. 
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Pradice. 

I.  Let  B  D  be  the  diameter  of  the  bafis  of  a  column 

given.  Fig.  XX. 

a.  Divide  the  fame  into  two  equal  part3  in  A,  and 
thereon,  with  the  diftance  AB,  deferibe  the  femicircleB  C  D. 

3.  Divide  the  fame  into  two  quadrants  by  the  perpen¬ 
dicular  A  C,  and  divide  each  quadrant  into  i  z  equal  parts, 
and  draw  the  lines  a,  a,  a,  a,  &c.  through  the  fame. 

And  thus  is  the  femi-bafis  prepared  for  the  defeription 
of  the  flutes  and  fillets. 

4.  Divide  any  of  the  ix  parts  (as  B  )  into  eight  e- 
qual  parts. 

y.  Take  three  of  thofe  eight  equal  parts  in  your  com- 
pafles,  and  on  thofe  points  where  the  lines  a,  a.  See. 
interfedt  the  femicircle  BCD,  deferibe  the  feveral  ar¬ 
ches  i,  i,  i)  i,  &c.  which  fliall  be  the  flutes,  and  in¬ 
tervals  of  the  fillets,  as  required. 

Problem  XVL 

To  divide  the  hafts ^  or  plan  of  the  fjaft  of  a  column ^ 
into  its  X4  flute  %  'ivithout  fillet  Sy  as  is  ufual  in  the  do- 
rick  order. 

I  fliall  here  (as  in  the  laft)  make  ufe  of  the  femi-bafis  ^x. 
only. 

Pradice. 

I.  Complete  the  femicircle  BCD,  and  divide  the  fame 
alfo  into  ix  equal  parts,  by  the  lines  n,  n^  n.  See. 

X.  Divide  any  one  of  thofe  parts,  into  eight  equal  parts, 
as  the  part  i  and  x. 

3.  From  the  leveral  points  where  the  lines  n^  n^  n.  Sec. 
interfed  the  femicircle,  on  thofe  feveral  lines  fet  off  two  rig.xx. 
of  thofe  eight  parts,  as  at  the  points  o,  Oy  Oy  Oy  Sec.  which 
are  the  centers  of'  each  flute.  Therefore  on  thofe  points, 
with  the  diftance  01  or  0  Zy  Sec.  deforibe  the  foveral 
arches,  and  they  will  complete  the  flutes  of  the  femi- 
bafis,  as  required. 


T 


Problem 
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Fig.  XX. 


Problem  X VIL 

To  defcrihe  on  a  paper  drawing,  wall,  &c.  the  geo¬ 
metrical  upright  of  a  column,  with  its  flutes  and  fl- 

defcribe  the  geometrical  upright  of  a  column,  is 
to  ihew  in  what  manner  the  flutes  and  fillets  dinnnifli 
in  their  breadth,  as  they  approach  the  extream  parts  of 
the  column. 

Pra6lice.  ^ 

If  from  the  interfedlion  of  the  flutes  and  fillets,  you 
draw  the  lines  r,  r,  r,  r,  &c.  perpendicular  to  B  D, 
and  complete  their  terminations  with  circular  lines,  as 
in  the  figure,  they  will  complete  the  geometrical  upright 
of  that  part,  as  required,  and  every  flute  and  fillet  have 
its  due  breadth,  according  to  the  rules  of  perlpedlive. 


Fig.  XX. 


Problem  X VIIL 

To  defcrihe  {in  the  aforefaid  manner)  the  geometrical 
upright  of  a  column^  with  its  flutes  only^  as  often  ufedin 
the  dorick  order. 

Pra(5lice. 

I.  If  from  the  interfedion  of  the  flutes  in  the  femh 
circle  BED,  you  draw  the  lines  5,  5,  5,  &c.  perpendicu¬ 
lar  to  B  A  D,  and  complete  their  terminations  with  circu¬ 
lar  lines,  as  in  the  figure,  they  will  complete  that  geome¬ 
trical  upright,  as  required. 


Fig.  XXI. 


Problem  XIX. 

To  divide  the  hafe,  or  plan  of  the  fsaft  of  a  column 
into  its  ao  or  ftites,  according  to  Vitruvius. 

Pradlice. 

I.  On  A  defcribe  the  bafe  of  the  fhaft,  as  the  circle 
B  ^  D  E. 

a.  Divide  the  circumference  into  xo  or  X4  equal  parts 

by  the  lines  n^  r,  r,  r,  &c.. 

^  3.  Make 
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5.  Make  /  a  and  i  each  equal  to  *  i  m,  and  draw  the 
right  line  a  h. 

4.  Complete  the  geometrical  fquare  a  d  c  h,  and  draw 
the  diagonals  a  c  and  d  h,  interre(5ling  each  other  in  n, 
the  center  of  the  flute  a  0  h. 

5.  On  A,  with  the  diftance  A  n,  defcribe  tlie  circle 
nr  r  r,  &c.  interfering  the  lines  r,  r,  r,  &c.  which  are 
the  a4  centers  of  the  flutes,  whereon,  with  tlie  radius 
nh  a  you  may  complete  the  whole,  as  required. 

Problem  XX. 

To  divide  the  hafe,  or  plan  of  the  fjaft  of  a  colmnn 
into  its  xo  or  14  flutes^  according  to  Vignola. 

Fradlice. 

I.  On  E  defcribe  the  bafe  of  the  fliaft,  as  the  circle 
A  ^  ^  B  D.  XXII. 

Divide  the  circumference  into  lo,  or  14  equal  parts 
by  the  lines  e,  e,  e,  &c. 

Make  i  h  and  i  d^  each  equal  to  ^  i  h,  and  draw  the 
right  line  d  h. 

4.  Complete  the  equilateral  triangle  dal,  and  then  will 
the  angle  a  be  the  center  of  the  flute  dnh, 

y.  On  E,  with  the  diftance  E  defcribe  the  circle 
e  e  e^  &c.  interfering  the  lines  e,  e,  e,  &c.  in  the  points 
By  e,  e,  &c.  which  are  the  24  centers  of  the  14  flutes, 
whereon,  with  the  radius  ah  os  a  d,  you  may  complete 
the  whole,  as  required. 

iV  B.  That  although  both  the  fliafts  in  thefe  examples 
are  divided  into  24  flutes,  yet  you  are  to  underftand 
that  neither  Vitrmius  or  Vignola  made  ufe  of  any 
more  than  twenty ;  therefore  if  you  are  willing  to  fol¬ 
low  their  rules  therein  exariy,  you  muft  divide  the 
circumference  of  the  lhaft  into  20  parts,  inftead  of 
24,  and  then  proceed  in  all  other  relpers,  as  in  the 
preceding  problems,  and  thereby  you  will  complete 
the  whole,  as  required. 

Problem  XXL 

To  dimde  the  hafe  of  the  fhaft  of  a  column ^  into  its 
cabled  futings. 
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Prablice. 
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Pradice. 

I.  On  A  defcribe  the  bafe  of  the  fliaft,  as  the  circle 
a  a  &c- 

'i.  By  problem  XV.  hereof,  delineate  the  flutes  and 
fillets  thereof. 

3.  On  0  0  0,  &c.  with  the  radius  0,  0,  a,  &c.  defcribe 

the  arch  r  a  &c.  and  thereby  you  will  defcribe  the 
cabled  fluting,  as  required. 

Problem  XXII. 

To  divide  the  ha  fe  of  the  foaft  of  a  column  into  its  14 
flutes  arid  fillets^  after  the  manner  of  the  columns 
'within  the  Pantheon. 

Practice. 

Fig. XXIV.  I.  Defcribe  a  circle  reprefeiiting  the  bafe  of  the  fliaft, 

and  divide  the  circumference  thereof  into  ^4  equal  parts 
by  the  lines  a^  a,  a^  &c. 

2.  Divide  each  part  into  s  equal  parts,  of  which  give 
4  to  every  flute,  and  one  to  each  fillet. 

3.  Make  the  depth  of  each  flute,  equal  to  the  breadth 
of  every  fillet,  and  then  will  the  whole  be  completed,  as 
required. 

Fig.  XXV.  is  the  plan  of  the  dorick  fliaft  cut  into  cants 
inltead  of  flutings  withou  any  cavity,  firfl:  taught  and 
pratficed  by  Vitruvius,  which  I  here  infert,  to  fliew  the 
young  ftudent  what  a  great  variety  there  is  contained  in 
the  lorm  and  manner  of  fluting  columns. 


Problem  XXIIL 


To  defcribe  the  ionick  voluta  according  to  the  antique 
manner. 

P  L  A  T  E  IX.  , 


Pradtice. 

Fig.  I.  I.  Delineate  the  Abacus  BA,  and  from  the  point  z  S'-, 
let  fall  the  cathetus,  perpendicular,  and  delineate  the  hol¬ 
low  of  the  voluta  B  B,  the  ovolo  B  D,  the  aftragal  B  E,  and 
the  ciiK^ture  or  annulet  B  F.  « 


z.  Draw 


I>lau  A'l'u 


TUift'  li  X\1  i 


o 


1- 


% 


J 
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Tlans  M  Uprightsl 

X.  Draw  the  right  line  F  B  To  as  to  pafs  through  the 
middle  of  the  aftragal  B  E,  interfering  the  cathetus  in 
the  point  i  g. 

3.  On  the  point  i  3,  with  the  diftance  i  3  Y,  defcribe  the 
circle  or  eye  of  the  volute  Y  X  Z,  and  draw  the  geometrical 
fquare  YXTZ. 

4.  Biller  YX,  XT  TZ  and  Z  Y  in  the  points  i,  x,  3^ 
4,  and  draw  the  geometrical  fquare  i  234,  and  alfo  the 
diagonals  i  3  and  x  4. 

5.  Divide  each  diagonal  into  6  equal  parts  at  the  points 

6.  Make  l  a  equal  to  ^  of  i  x,  as  alfo  xc,  3  4  /a, 
si,  6  n,  y  V,  S  k,  ^  0,  loniy  11  t,  11  s,  and  thus  will 
you  have  divided  the  eye  of  the  volute  into  its  proper 
centers^,  on  which  you  may  defcribe  it  as  follows^  viz. 
on  the  point  i,  with  the  opening  1,287,  defcribe  the 
arch  287  B,  and  on  the  point  a  the  arch  n  ra,  alfo  on  the 
point  X  the  arch  B  Q>,  and  on  c  the  arch  m  w  ;  likewife 
on  the  point  3  the  arch  C  F,  and  on  d  the  arch  w  E,  and 
fo  by  removing  to  the  other  centers  4  hy  &c.  you  will 
complete  the  whole  voluta,  in  the  moll  elegant  manner 
as  can  be  delired.  And  that  the  young  Undent  may  have 
a  perfer  idea  of  the  centers  thereof  (which  in  number 
are  xy)  I  have  in  fig.  11.  defcribed  the  eye  of  the  volute 
at  large^  wherein  the  numerical  figures  denote  the  cen¬ 
ters  of  the  exteriour  line,  and  the  fmall  italick  letters  the 
centers  of  the  interiour,  which  in  an  inllant  will  enable 
him  to  delineate  the  fame  with  great  eafe  and  delight. 


Sect.  IL 

Of  the  Derivation^  Proportion^  Diminution  and  In- 
tercolumnation  of  the  Tufcan,  Dorick^  lonicky 
Corinthian  and  Compojite  Orders  of  Archite^ure. 

I.  Of  the  Tufcan  order. 

^  j^HE  Tufcail  or  rullick  order  (faith  Vitruvius^  is  the 
moll  fimple  and  llrongell  of  all  the  orders  of  ar- 
chite6lure,  it  hath  no  ornaments  and  but  few  mouldings. 
This  order  was  fir  ft  made  by  the  jifiatic  Lydians y  who 

Y  are 
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are  liiid  to  be  the  firft  that  inhabited  Italy,  and  brought  it 
into  that  part^  called  Tufcana  or  Tufcany^  and  from  thence 
was  called  the  Tufcan  order. 

And  altho’  this^  order  is  of  all  others  the  moft  plain 
and  fimple^  yet  many  noble  ftriidlures  have  been  built 
therewith,  as  the  ports  and  entrances  into  cities,  amphi¬ 
theatres,  bridges,  &c.  and  particularly  that  famous  co¬ 
lumn  of  the  Trojans,  that  of  Antoninus  at  Rome,  and 
likewife  that  of  Theodofms  at  Conjiantinople ,  which  are 
all  remaining  to  this  day. 

The  proportion,  diminution  and  inter  column  at  ion  of 
this  rural  order  is  as  follows. 

1.  The  lliaft  only  without  its  bafe  and  capital  is  in 
length  fix  diameters  of  the  fhaft’s  bafe,  and  the  height  of 
the  bafe  and  capital  each  a  femidiameter  thereof 

X.  The  entablature  of  this  order  is  feldom  lefs  than  ~  of 
the  fhaft  s  height. 

3.  The  pedeltal  hath  two  diameters  of  the  lhaft’s  bale 
for  its  height,  and  the  lhaft  at  the  upper  part  diminilh- 
cs  r  of  its  diameter  at  the  bafe. 

4.  The  intercolumnation  of  this  order  may  be  made 
very  large,  by  reafon  the  architrave  is  generally  made 
of  wood,  but  the  molt  ufual  is  about  4  diameters  of 
the  hiaft  at  the  bafe. 


II.  Of  the  Dorick  order. 

The  Dorick  order  is  of  all  others  the  moft  grave  and 
mafculine,  and  the  moft  agreeable  to  nature.  Scamozzi 
calls  it  Herculean  afpeH,  in  regard  to  its  excellent  propor¬ 
tion.  This  order  had  its  original  and  name  from  thcTori- 
ans,  a  Grecian  people  of  Afia,  or  as  fbme  fay,  from  To¬ 
rus  King  of  Achafis,  who  is  fiid  to  be  the  firft  that  built 
at  Argos,  and  dedicated  a  temple  of  this  order  to  Juno. 

The  proportion,  diminution  and  hitercolumnation  oj 
this  noble  order,  is  as  follows. 

I.  The  lhaft,  exclufive  of  the  bafe  and  capital  (when 
alone)  is  in  lengtl:^  feven  diameters,  but  when  in  porticos 
and  mural  work  but  fix. 

r.  The  height  of  the  capital  is  a  femidiameter  of  the 
fliaft  s  bafe,  as  alfo  the  Attick  bafe,  (Sec.  when  ufed  here- 

I  in. 
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in.  For  you  mult  note,  that  this  order  was  anciently  made 
without  any  bafe,  as  may  be  feen  by  the  geometrical 
profiles  of  the  Theatre  of  Marcellus^  the  Bath  of  T)  'io~ 
cletian.  See.  at  Rome,  at  the  end  hereof 

3.  The  entablature  is  generally  two  diameters  in  height, 

and  is  oftentimes  enriched  in  the  freize  with  triglyphes 
and  metops.  The  fliaft  of  this  order  is  oftentimes  fluted, 
with  a  fhort  edge  without  any  fillets,  as  laid  down  by 
Talladio  and  Vignola,  in  the  preceding  problems  of  fe(51:.  I. 
hereof,  And  as  I  faid  before,  that  the  ancients,  never 
iifed  any  bafe  to  this  order,  fo  ’tis  alfo  to  be  underftood 
of  pedeflals  ;  therefore  when  any  are  ufed  herein,  Talla¬ 
dio  allows  their  height  to  be  two  diameters,  and  -  of  the 
fhaft’s  bafe.  ^ 

4.  The  diminution  of  the  fliaft  is  ^  of  the  fliaft’s  dia¬ 
meter  at  the  bafe.  And  the  intercolumnation  of  this  order 
is  three  diameters,  except  at  fuch  times  when  the  diftri- 
bution  of  the  triglyphes  and  metops  require  fomething 
more  or  lefs. 

III.  Of  the  lonick  order. 

The  lonick  order  is  an  exad  mean  proportion,  between 
the  delicate  and  the  robufl.  Vitrmim  compares  it  to  a 
matron  decently  drefs’d.  It  was  firft  invented,  or  intro¬ 
duced  by  Ion,  in  Ionia,  a  province  in  Afia,  and  ’tis  faid 
that  the  Temple  of  T>iana,  at  Ephejm,  was  built  of 
this  order. 

The  proportion,  diminution,  and  intercohtmnation  of 
this  decent  feminine  order,  is  as  follows. 

I.  The  fhaft  with  its  bafe  and  capital,  were  anciently 
but  8  diameters,  which  by  the  moderns  was  thought  too 
.  little,  and  therefore  to  give  it  proper  llature,  they  added 
one  diameter,  fo  that  it  now  contains  9  diameters  in  height. 
The  fliaft  is  fluted  with  24  flutes,  with  fillets  between, 
whofe  breadths  are  equal  to  ^  of  a  flute. 

X.  The  entablature  is  ^  of  the  altitude  of  the  column, 
and  its  cornifh  is  always  adorn’d  with  denticules. 

g.  The  height  of  the  pedeltal  is  two  diameters  and  f, 
and  its  intercolumnation  two  diameters  and  \,  which  is 
the  moll  elegant  manner  of  intercolumnation,  and  by  VI 
trmim  is  called  Etfillos. 

Eaftly,  The  diminution  of  the  fhaft  is  ^  of  the  diame¬ 
ter  at  the  bafe  of  the  fliaft. 


IV.  Of 
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IV.  Of  the  Corinthian  order. 

i 

The  Corinthian  order  is  the  very  pride  and  delicacy  of  all 
the  other  orders.  It  was  firft  defign’d  by  an  architect  or  A- 
ibenSy  and  executed  at  Corinth,  a  noble  city  of  Telopon- 
ncfe,  or  More  a,  from  whence  it  had  its  original  and  name 
of  Corinth  in  order. 


The  proportion,  diminution,  and  intercoJumnation  of 
this  heatifid  order,  is  as  follows. 

1.  The  Iliaft  with  its  bafe  and  capital  is  9  diameters  and 
a  half,  and  fometimes  9  and  and  oftentimes  10  dia¬ 
meters  in  length.  If  the  Ihaft  be  fluted,  the  flutes  muH 
be  made  according  to  problem  XV.  fe6l.  I.  hereof 

2.  The  height  of  the  capital  is  one  diameter  of  the 
Ihaft  at  tlie  bafe,  of  which  the  abacus  mufb  be  a  fixth, 
or  feventh  part,  and  the  remaining  quantity  being  divided 
into  3  equal  parts,  the  two  lowermofl;  is  the  true  height 
of  the  firll  and  fecond  toure  of  leaves,  and  the  third  or 
uppermofl:  part  being  divided  into  two  equal  parts,  the 
upper  part  of  thofe  two  parts  fliall  be  the  extreams  of  the 
volutas  and  the  lower  the  cauliculi. 

3.  The  height  of  the  entablature  is  i.  of  the  column, 
including  the  bafe  and  capital,  except  when  applied  to 
great  and  magnificent  buildings,  as  the  Roman  Tantheon, 
&c. 

4.  The  height  of  the  pedeftal  mufl:  be  ~  of  the  alti¬ 
tude  of  the  column,  and  the  diminution  of  the  fliaft  \  of 
the  diameter  at  its  bafe. 

y.  The  intercolumnation  is  two  diameters  and  as 
in  the  preceding  order  of  the  lonick. 

V.  Of  the  Compofite  order. 

The  Compofite  order,  is  of  Roman  extraclion,  and  by 
many  called  the  Italian  order,  and  oftentimes  the  Roman 
order.  ’Tis  compofed  of  the  lonick  and  Corinthian  orders, 
and  therefore  is  called  the  compofed  order. 

The  proportion,  diminution  and  intercolumnation  of 
this  order,  is  as  follows. 

I.  The  fliaft,  with  its  bafe  and  capital,  is  ten  diameters 
in  length,  or  height;  and  its  entablature  I:,  or  thereof 

Its 
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its  diminution  at  the  head  of  the  lliaft  is  i  of  the  dia¬ 
meter  at  the  bafe^  and  its  intercolumnation  one  diame¬ 
ter  and  or  J. 

The  height  of  the  pedeltal  is  generally  equal  to  ^  of 
the  column  s  altitude,  and  its  bafe  is  either  attick,  or  a  com¬ 
pound  of  the  attick  and  ionick. 

And  altho’  thefe  proportions  of  all  the  five  orders  are 
thus  eftablillied,  yet  not  with  fo  great  a  Itridnefs,  but 
that  the  archited  may  vary  therefrom,  upon  juft  oc- 
cafions,  as  the  grandeur  and  conveniency  of  a  building 
may  require. 


Sect.  III. 

Of  ^rchiteBonical  Axioms  and  Analogies, 


I.  Of  doors. 

'in  Hat  the  height  of  all  doors  be  double  their  breadth. 

That  doors  in  general  be  proportional  to  the  mag- 
nitude  of  the  rooms. 

That  the  breadth  of  inner  doors  be  never  left  than  x 
feet  nor  more  than  6  feet. 

That  the  doors  of  the  id  ftory  be  placed  exadlly  over 
the  doors  of  the  firft,  and  the  like  of  the  gd,  &c. 

That  an  arch  of  brick  or  ftone  be  turned  over  every 
door,todifcharge  the  weight  that  prefles  upon  them,  which 
oftentimes  mines  the  ftrudture. 

II.  Of  windows. 

That  the  magnitude  and  number  of  windows  be  propor¬ 
tional  to  the  rooms  that  they  are  to  illuminate. 

That  the  height  of  every  window  in  the  firft  ftory  be 
double  its  breadth,  with  the  addition  of  f  or  J  P^tt, 
as  found  to  be  necefiary. 

That  the  height  of  the  windows  in  the  id  ftory  be  ]{  of 

the  firft,  and  the  height  of  the  attick  or  2d  ftory  J  of 
the  fecond  ftory. 

That  windows  be  not  placed  too  near  the  angles  of  any 
building,  that  thereby  the  ftrudlure  be  not  weaken’d. 

5  X  That 
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That  over  every  window  be  turn’d  an  arch  to  difcharge 
the  weight  that  lies  over  them. 

That  no  girder  be  laid  over  any  door  or  window,  but 
always  on  the  molt  fubltantial  part  of  the  brick  or  ftone 
peers,  &:c.  that  folid  may  reft  upon  folid. 

That  Venetian  windows  have  their  proportions,  as  fol¬ 
low,  ^iz,  (fig.  IX.  plate  VIL)  that  the  height  A  B  be  e- 
qual  to  twice  E  F,  and  that  G  H  and  C  D  be  each  e- 
qual  to  7  E  F. 

That  the  centers  of  all  pediments  be  placed  down  the 
centeral  line  at  the  diftance  of  7  the  length  of  the  co¬ 
rona.  So  the  point  c  of  fig.  X.  plate  VII.  is  the  center 
of  that  pediment,  being  the  diftance  of  fet  down 

to  c  and  the  like  of  all  others  in  general. 

III.  Of  gates. 

That  the  breadth  of  principal  gates  of  entrance  be  ne¬ 
ver  iefs  than  7  feet  7,  nor  more  than  ix  feet. 

That  the  height  of  principal  gates  of  entrance  be  never 
lefs  than  their  breadth  and  7,  nor  more  than  twice,  which 
is  the  beft  proportion. 

IV.  Of  halls. 

That  the  length  of  halls,  be  not  left  than  twice  their 
breadth,  nor  more  than  three  times. 

That  the  height  of  halls,  whofe  cielings  are  flat,  be  not 
lefs  than  ~  of  the  breadth,  or  more  than  \  of  the  length. 

That  the  height  of  halls  whofe  cielings  are  arched  be  not 
lefs  than  J,  nor  more  than  -  of  their  breadth. 

V.  Of  galleries. 

That  their  fite  be  towards  the  North,  on  account  that 
the  North  light  is  the  beft  for  painting,  pidures,  ike. 

That  the  breadth  of  galleries  be  not  lefs  than  16  feet, 
nor  more  than  xq.. 

That  the  length  of  galleries  be  not  lefs  than  y  times 
their  breadth,  nor  more  than  eight  at  moft. 

That  the  height  of  galleries  be  equal  to  their  breadth,  if 
with  flat  cielings,  but  if  arched,  the  breadth  and  7,  J  or  7. 

VI.  Of  antichambers. 

That  the  length  of  all  antichambers  be  equal  to  the  hy- 
pothenufe  of  a  right  angled  plain  triangle,  whofe  legs  arc 
each  equal  to  the  breadth  of  the  antichamber. 


That 
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That  the  breadth  of  all  antichambers  be  proportional  to 
the  whole  ftrii6liire.  That  the  height  of  antichambers 
be  not  lefs  than  \  of  the  breadth^  or  more  than  J  of  the 
length,  when  the  cieling  is  flat,  and  when  arched,  to  be 
not  lefs  than  nor  more  than  J-'  of  their  breadth. 

VI.  Of  chambers. 

That  all  principal  chambers  of  delight  be  placed  to- 
wards  the  belt  profpeds  of  the  country,  and  if  poflible  to 
the  Raft. 

That  the  length  of  chambers  never  exceed  the  breadth 
and  f  of  the  breadth;  therefore  the  length  may  be  the 
breadth  exadlly,  or  the  breadth  and  ?  oi*  f  • 

That  the  height  of  all  chambers  of  the  firlt  ftory, 
whofe  cielings  are  flat,  be  not  lefs  than  ^  of  the  breadth,  or 
more  than  }  of  the  length. 

That  the  altitude  of  chamb^ls  in  the  fecond  floor  be 

of  the  firlt  Itory. 

That  the  altitude  of  the  chambers  in  the  third  floor 
be  J  of  the  fecond. 

VII.  Of  Floors. 

That  the  floor  of  every  llory  in  a  building  be  truly  le¬ 
vel  throughout,  fo  as  to  pafs  out  of  one  room  into  ano¬ 
ther,  without  going  up  or  down  Hairs,  as  is  common  in 
many  buildings. 

That  the  height  of  the  level  of  the  firlt  (or  ground)  floor, 
be  never  lefs  than  one  foot,  nor  more  than  four  feet. 

VIII.  Of  chimneys. 

I.  Of  hall  chimneys. 

That  the  proportion  of  hall  chimneys  be  as  follows, 
Their  diltance  between  the  jaums  from  ^  to  8  feet ;  their 
height  from  4  feet  ^  to  y  feet ;  their  projection  from  ^ 
feet  r  to  3  feet  at  molt ;  the  breadth  of  the  jaums  from  8 
to  24  inches  or  more,  as  occafion  may  require,  according 
to  the  order  that  the  chimney  is  adorned  with. 

a.  Of  chamber  chimneys. 

That  the  proportion  of  chamber  chimneys  be  as  follows, 
VIZ.  their  breadth  from  y  to  7  feet,  their  height  4  feet 

and  projeClure  x  feet  and 
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3.  Of  chimneys  in  Itudies^  &c. 

That  the  proportion  of  chimneys  in  Itudies  be  as  fol¬ 
lows^  ^iz.  their  breadth  from  4  to  y  feet  at  molt  ;  their 
iieight  4  feet  and  proie(Ture  x  feet  t. 

That  the  funnels  of  chimneys  of  chambers,  or  Itudies, 
be  not  narrower  than  10  inches,  or  wider  than  i  y,  which 
is  a  good  lize  for  kitchin  chimneys. 

IX.  Of  the  funnels  of  chimneys. 

That  the  funnels  of  chimneys  be  carried  a  fufficient 
height  above  the  ridge,  that  reflex  winds  may  not  repulfe 
the  fmoke. 

That  the  funnels  of  chimneys  be  not  wide,  whereby  the 
wind  may  drive  down  the  fmoke  into  the  room,  or  too 
narrow,  where  it  cannot  have  a  free  paflage. 

That  the  funnels  of  "chimneys  be  truly  perpendicular 
otherwife  the  fmoke  cannot  freely  pafs,  and  thereby  will 
be  offenfive. 

That  no  timber,  joifl,  &c.  be  laid  nearer  to  the  jaums 
than  one  foot. 

That  no  trimming  joifts  be  laid  nearer  than  6  inches  to 
the  back  of  any  chimney. 

That  the  funnels  of  all  chimneys  have  not  any  timber, 
as  girders,  joifl,  &c.  laid  therein,  otherwife  the  buildin^ 
will  be  in  danger  of  being  reduced  to  afhes.  ^ 

X.  Of  joifts,  rafters,  and  girders. 

That  the  greatefl  diflance  that  joifts,  or  rafters,  are  laid 
from  each  other,  do  not  exceed  i  x  inches,  and  quarters 
14  inches. 

That  no  joifl  bear  at  a  greater  length  than  ix  feet,  or 
Angle  rafters  more  than  10  feet. 

That  the  length  of  joifts  laid  in  the  wall  be  not  lefs 
than  9  inches,  and  no  girder  be  lefs  than  i  x  inches. 

XL  Of  flair  cafes. 

That  flair  cafes  be  fpacious,  light  and  eafy  in  afcent. 

That  the  breadth  of  flair  cafes  be  not  lefs  than  4  feet, 
or  more  than  ix  feet. 

That  the  height  of  fteps  be  never  lefs  than  4  inches,  or 
more  than  6. 

That  the  breadth  of  fteps  be  never  more  than  18  inches, 
or  lefs  than  ix  inches. 


XIL  Of 
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XIL  Of  materials;,  &c. 

1.  That  money  and  materials  be  always  ready  from  the 
beginning,  or  laying  of  the  foundation^  to  the  tuining  ot 

the  key  when  the  whole  is  completed. 

2.  That  great  care  be  taken  in  the  goodnefs  of  founda¬ 
tions,  and  that  they  be  truly  level. 

3.  That  the  thicknefs  of  all  foundations  be  double  to 

the  infiftent  wall.  . 

4.  That  the  molt  heavy  materials  be  imploycd  in  the 

foundations.  ^ 

y.  That  all  walls  diniinifli  in  thicknefs,  according  to 

the  nature  and  height  of  the  flrufture. 

6.  That  every  wall  be  perpendicular. 

7.  That  fuch  bricks  as  are  not  well  burnt,  be  not  ufcd 

in  any  building. 

8.  That  the  depth  of  allfibricks  in  the  ground  that  have 
cellars,  vaults,  &c.  be  7  of  the  whole  height,  and  thofe 
that  have  no  cellars  to  be  ^  of  the  height. 

9.  That  the  kitchin  be  fpacious  and  light,  and  as  re¬ 
mote  from  the  parlor  as  poflible,  and  to  be  under  ground  ; 
as  alfo  the  pantry,  bake-houfe,  flill-room,  buttry,  dairy, 

and  fervants  offices  in  general. 

10.  That  corniffies  do  not  projed  too  far  out  from  the 
building,  whereby  the  windows  be  darken’d. 

11.  That  of  all  kind  of  arches  none  is  fo  ftrong  as  the 

femicircle. 

1 2.  That  the  depth  of  all  rufticks  be  never  more  than 

I  foot,  nor  lefs  than  9  inches. 

13.  That  the  thicknefs  of  pillafters,  of  doors  and  win¬ 
dows,  be  not  more  than  7  of  their  aperture,  nor  lefs 
than 

14.  That  the  projedure  of  pillafters  in  general,  be  ~  of 
their  thicknefs. 

ly.  That  the  roofs  of  all  buildings  be  not  too  heavy,  or 
too  light,  and  that  the  interiour  walls  fupport  part  of  the 
fame. 

1(5.  That  convenient  cilterns  be  well  placed,  plenti¬ 
fully  to  furnifh  every  office  with  water,  and  that  proper 
machines  be  made  to  raife  the  fame  therein. 

hajily^  That  convenient  drains,  to  carry  away  foil,  &c. 
be  well  contrived,  and  fecretly  placed,  with  vents  to  dif- 
charge  the  noifome  vapours. 


y 
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Plate  X. 

Of  the  Defcription  and  Ufe  of  an  infpe^ional  plain 
Scale jf Of*  delineating  TchiteHuye^  Gaydenin^^  &c, 

^  I  '  HIS  Icalc  being  deligncd  but  for  the  drawing  of  ar- 
chiteaure  and  gardmiing,  it  is  therefore  made  to  fuch 
a  bi  eadth  and  length  as  is  fuitable  to  the  magnitude  of  any 
Cl  aught  whatloev'er.  And  although  this  inftrument  was 
defigned  for  drawing  only,  yet  it  may,  with  a  great  deal 
ol  eafe  and  delight,  be  applied  to  the  praftice  of  archi- 
teaiire,  which  at  the  end  hereof  I  lliall  demonllrate.  In  the 
uleofthis  inllrument  tis  required  to  have  fuch  a  te-fquare 
as  is  ufed  with  a  drawing  table,  well  known  by  all  archi- 
tccLS,  6cc.  and  the  breadth  tliereof  mult  be  exadlly  equal 
to  j  the  breadth  ot  the  inftrument.  The  lines  on  this  fcale 
are  ol  two  kinds,  viz.  parallel,  as  the  lines  a,  a,  a,  &c.  and 
centeral,  as  the  lines  of  the  trigons  G  H I  K  L,  and  the 
chords  over  the  trigons  MGI.  The  parallelogram  CDEF 
rcprefents  t  of  a  pillafter  or  column,  and  C  E  its  femidi- 
ametcr,  and  confequently  either  C  D  or  E  F,  the  ccnte- 
ral  line  of  the  pillafter  or  column.  The  diagonal  fcale  at 
tlie  end  thereof  is  treble  ;  firji  you  have  an  inch  in  a 
luindrcd  parts,  fecondly  an  t  inch,  and  lajlly  t  of  an  inch 
in  tlie  fame  proportion.  Which  fcales  are  of  great  ufe  in 
delineating  'maps,  that  were  meafured  with  Gunter  ■i  chain, 
which  is  divided  into  loo  links.  The  trigon  adjoining  there¬ 
unto  hath  its  bafe  divided  into  90  unequal  parts,  and  is 
a  line  of  chords  from  which,  to  the  center,  are  drawn 
right  lines,  which  divide  the  feveral  parallels  therein  in 
the  fame  proportion,  and  thereby  you  have  lo  lines  of 
chords  to  xo  different  radius,  &c.  The  diagonal  lines  C  F 
and  E  D  are  drawn,  to  fet  thereon  the  half  length  of 
any  column  or  pillafter.  The  diagonal  E  D  is  to  be  ufed, 
when  any  queflion  is  to  be  anfvvered  by  the  trigons  I  K 
and  the  other  diagonal  C  E,  when  by  the  trigons  MGHl! 
fJ^  trigon  G  hath  both  its  fidcs  equal  to  the  fcmidiameter 
G  E,  wheieof  the  outward  is  divided  into  go  equal  parts, 
each  reprefenting  a  minute,  from  which  are  centeral  lines 

^  drawn 
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drawn  to  the  center,  which  divide  all  parallel  ridit  lines 
drawn  therein,  in  the  hime  proportion. 

3  ^  hath  its  fide  oppofite  to- the  center  divi¬ 

ded  in  Inch  piopoition,  as  the  whole  breadth  of  a  pillaller 
is  divided  by  its  8  fillets  and  7  flutes;  from  which  divifi- 
ons  are  lines  drawn  to  the  center,  which  alfo  divide  any 

line  that  is  parallel  to  the  outfide,  in  the  very  fame  pro- 
portion.  ^ 

The  trigons  I  andK,  are  divided  after  the  fame  manner, 
as  that  of  I  in  the  divifion  of  the  diameter  of  a  co* 
lumn  with  flutes  only,  and  that  of  K  with  its  flutes  and 


n.  ^  ^  to  furniflt  the  voune 

ftudent  with  fcales  of  all  fizes,  either  for  meafures  of  feet 
and  inches,  as  that  of  L,  or  feet  only,  as  that  of  M. 


Problem  I. 

TJk  height  of  a  piUaJler,  or  column,  being  ghen,  to  find 
the Jemt diameter  thereof,  divided  into  its  min.  bv 

which  the  whole  pillajler,  or  column,  with  its  architrave 
jretze,  and  cornifj  is  meafured.  ’ 

4,]^  height  of  a  column  given,  to  find 

the  femidiameter  divided  into  minutes. 

Pra(51:ice. 

I-  .Lay  your  te-fquare  on  the  inllrument,  and  taking 
A  B  in  your  cmnpafTes,  move  the  edge  of  your  fqtiare  to 
the  outfide  at  C,  and  at  C  make  a  mark  on  {he  fqtiare  ex 

fquare  as  at  k  "  compaffes,  on  the  edge  of  the 

diaeoS‘*r  the  fquare,  ’till  the  point  X  lie  over  the 
diagonal  C  F,  in  the  point  Y,  and  then  fliall  that  edo-e  of 

^to^2o  m.n  a?  be  divided 

belt,  when  the  diameter  is  thus  found  to 
draw  a  fine  line  with  a  black  lead  pencil  by  the  fide  “ 
the  fquare,  over  the  whole  breadth  of  the  trigon, 

a'l  *^be  fquare  and  work  from 

divifions  of  the  black  lead  line,  as  occafion  requires. 


Problem 
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Problem  II. 

The  height  of  a  pillafterlemg  given,  to  find  its  breadth, 
and  divifion  into  7  flutes  and  B  fillets. 

Pradlice. 

I .  Let  it  be  required  to  find  the  breadth  and  divifion  of  the 
pi]hifi:er,whofe  ^height  is  equal  to  the  aforefiid  given  line  AB. 

1.  Place  the  point  X  on  Y  (as  before)  and  tlien  will 
the  other  edge  of  the  fquare  cut  the  trigon  H  in  the  point  n  n. 

3.  The  line  71  n  is  the  breadth  of  the  pillafter^  and  its  di- 
vifionSj  by  the  centeral  lines^  are  the  true  breadths  of  eve¬ 
ry  flute  and  fillet^  as  required. 

Problem  III. 

The  height  of  a  column  being  given,  to  find  the  diame¬ 
ter,  and  ?neafure  {or  'true  breadth)  of  every  flute  and 
fillet,  contahied  in  the  geometrical  upright  of  the  fame. 

The  trigon  for  flutes  and  fillets  is  the  trigon  there¬ 
fore  you  inufl:  ufe  the  diagonal  E  D. 

Let  the  height  of  the  column  be  (as  afore)  equal  to  twice 
the  given  line  A  B. 

T .  Place  the  ^  height  C  X  at  then  will  the  other  edge 
of  the  fquare  cut  the  trigon  K  in  the  points  n  n. 

z.  The  line  n  n  is  the  diameter^  or  breadth,,  of  the  co¬ 
in  mn,  and  its  divifions  by  the  centeral  lines^  the  true 
breadths  of  every  flute  and  filled  as  required. 

Problem  IV. 

To  find  the  true  mea fares  of  the  flutes  contained  in 
the  geometrical  upright  of  a  coliiinn,  that  is  fluted  without 
fillets  [as  often  practiced  in  the  dorick  order)  to  any  height 
ajjigned. 

Let  the  height  of  the  column  be  as  aforefaid,  equal  to 
twice  the  given  line  A  B. 

I.  Place  the  point  X  over  Z,  then  will  the  other  edge 
of  the  fquare^,  cut  the  trigon  I  in  the  points  0  and  0. 

^  The  line  0  0  is  the  diameter  of*  the  column,  and  its 
divifions,  by  the  centeral  lines,  are  the  true  breadth  of  e- 
very  flute,  as  required. 

(i;^  Isbote,  That  to  find  the  breadth,  or  magnitude  of  the 

flutes  and  fillets,  &c.  at  the  top  of  the  column,  where 

they  are  narrower  than  at  the  bafe^  you  mull  place 

the 
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the  diameter  upon  the  refpe(5tive  trigon,  fo  as  to  inter- 
fe£l  the  hdes  and  be  parallel  to  the  bafe  hereof,  and 
the  lines  of  the  trigon  will  divide  the  diameter  into 
its  true  divilions  of  flutes  and  fillets.  See.  as  required. 
And  the  like  of  any  other  part  of  the  column  what- 
foever. 

Problem  VI. 

T 0  reduce  any  part  of  a  line,  a^  a  model,  ininute,  &c. 
into  feet  and  inches,  and  thereby  make  this  injirument 
univerfal  in  practice. 

Let  a  b,  in  the  trigon  L,  reprefent  s  inches,  and  'tis  re¬ 
quired  immediately  to  find  a  fcale  of  ix  inches  fuitable  to 
it,  whereby  any  part  may  be  meafured  by  feet  and  inches. 

1.  Take  the  line  a  b  \n  your  compalTes. 

2.  Fix  the  edge  of  the  fquare  to  the  center  H  of  the 
trigon  L,  and  fet  off  the  line  a  b,  on  the  edge  of  the 
fquare  from  H  to  /. 

3.  Move  the  fquare  towards  the  line  i,  i,  3,  &c.  ’till 
the  point  i  exadly  lie  over  the  line  H  y  (as  on  the  point 
E)  and  draw  by  the  edge  of  the  fquare  the  line  I  K,  which 
by  the  i  x  centeral  lines  will  be  divided  into  ix  equal  parts, 
(y  of  which  are  equal  to  the  given  line  a  b)  and  is  the 
fcale  of  IX  inches  fuitable,  or  proportionable  to  the  line 
a  b,  as  required. 

A  fecond  example. 

Suppofe  C  E  reprefent  xo  inches,  how  to  find  a 
fcale  of  IX  inches  proportionable  thereunto. 

Pradlice.  ^ 

I.  The  \  of  xo  is  10,  therefore  lay  the  edge  of  the 
te -fquare  to  H  (as  in  the  lalt  example)  and  fet  off  the  -  of 
CE. 

X.  Move  back  the  edge  of  the  fquare  till  the  point, 
or  r  of  C  E,  cut  the  line  H  10, 

3.  The  edge  of  the  fquare  being  not  moved,  draw  a 
line  by  the  fame  through  the  trigon  L,  which  by  the  i  x 
centeral  lines  will  be  divided  into  ix  equal  parts,  repre- 
fenting  inches,  and  proportional  to  C  E  that  contains  10 
inches,  as  was  required  to  be  done. 

When  your  column,  or  pillalter,  contains  any  num¬ 
ber  of  odd  inches,  radius  or  diameter,  as  x7,  &c. 
take  Sec.  thereof,  as  9,  Sec.  and  find  the  fcale 

Z  for 
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for  that  number^  and  that  fcale  fo  found  fliall  be  the 
fcale  proportionable  to  a7j  as  required. 

N 

The  trigon  M  is  an  infinite  number  of  fcales  each  di¬ 
vided  into  tenths,  by  the  lo  central  lines,  as  may  be  at 
once  underftood  by  a  fingle  view  of  the  fame.  Thefe 
decimal  fcales  are  of  great  ufe  in  meafuring  plans  of  gar¬ 
dening,  and  fmall  enclofures,  taken  by  foot  meafure.  And 
The  trigon  L  which  is  alfo  an  infinite  number  of  fcales 
of  twelfths,  is  of  great  ufe  in  meafuring  plans  of  build¬ 
ings  taken  by  feet  and  inch  meafure,  which  I  recommend 
to  the  young  itudent  for  the  very  bell  plain  fcale  that  was 
ever  yet  made  publick.  The  excellency  and  ufe  of  it 
will  be  demonftrated  in  the  feveral  parts  of  this  work,  as 
they  have  relation  thereunto. 


Sect.  V. 


P  L  A  T  E  XI.  : 

Of  plain  Trigonometry. 

I.  Of  right  lined  triangles. 

Pjg  r  T?  lined  triangles  are  diftinguiflied  by  the  difference 
of  their  fides,  or  by  the  difference  of  their  angles. 
As  to  the  difference  of  their  fides,  they  may  be  all  equal,, 
as  A,  which  is  called  an  equilateral  triangle,  or  two  lides 
may  be  equal  and  the  third  unequal,  as  B,  which  is  cal¬ 
led  an  ifofceles  triangle,  or  all  the  fides  may  be  unequal 
as  C,  which  is  called  a  fchalenum  triangle.  And  thefe  are 
the  difliiKTions,  in  refpe6l  to  their  fides.  The  d  iff  mo¬ 
tions  of  triangles,  in  refpedl  to  their  angles,  are  three  alfb. 

I.  When  a  triangle  hath  one  angle  right,  as  D,  ’tis  cal¬ 
led  an  orthogonium  triangle. 

r.  When  the  triangle  hath  all  the  angles  acute  as  A, 
’tis  called  an  oxogonium  triangle. 

3.  When  a  triangle  hath  one  angle  obtufe  as  C  or  B, 
’tis  called  an  abligonium  triangle.  And  thefe  are  the  dif- 
tin^ions,  in  refped:  to  their  angles. 

II.  Of  trigonometrical  defoiitions. 

p.  .  I*  Any  two  lides  of  a  triangle  are  termed,  or  called, 

the  lides  of  that  angle.  So  the  lides  F  G  and  E  G  are  the 
lides  containing  the  angle  F  G  E.  i.  Every 
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X.  Every  fide  of  a  triangle  is  the  fubtending  fide  of  the 
angle  which  is  oppofite  to  it.  So  in  the  triangle  F  G  E  the 
lide  F  G  fubtends  the  angle  at  E,  and  the  lide  E  F  fub- 
tends  the  angle  at  G,  and  the  lide  E  G  the  angle  at  F. 
For  in  all  plain  triangles,  the  greatell  lide  always  fubtends 
the  greatelt  angle,  and  the  lelfer  fide  the  lelTer  angle,  and 
equal  fides  equal  angles. 

3.  The  meafure  of  an  angle  is  an  arch  of  a  circle  defcri- 
bed  upon  the  angular  point,  and  is  intercepted  between 
the  two  fides  that  contain  the  angle.  So  the  meafure  of 
the  angle  H  I  K  is  the  arch  c  c.  See  the  demonftration 
of  problem  II.  fed.  I  part  IL 

4.  Every  circle  is  divided  into  3  do  degrees,  and  each 
degree  into  do  min.  See  problem  XXX.  fed.  II.  part.  I. 

T.  A  quadrant  is  ^  of  a  circle.  See  definition  id.  fed.  I. 
part.  I. 

d.  The  complement  of  an  arch,  lefs  than  a  quadrant, 
is  fo  much  as  an  arch  wanteth  of  90  degrees.  So  the  com¬ 
plement  of  the  arch  G  L  is  H  C. 

7.  The  excefs  of  an  arch  greater  than  a  quadrant,  is  fo 
many  degrees  as  the  arch  exceedeth  90  deg. 

8.  A  femicircle.  See  deli.  id.  fed. I  part.  I. 

9.  The  complement  of  an  arch,  lefs  than  a  femicircle, 
to  a  femicircle,  is  fo  much  as  the  arch  wanteth  of  180 
deg. 

10.  If  a  triangle  have  fome  of  its  fides  equal,  it  is  ei¬ 
ther  equicrural  or  equilateral. 

11.  An  equicrural  triangle  is  that  which  hath  two  fides 
equal,  and  the  third  unequal. 

IX.  An  equilateral  triangle.  See  the  beginning  hereof 

1 3 .  A  triangle  is  either  right  angled,  or  oblique  angled. 

14.  A  right  angled  plain  triangle  is  that  which  hath  one 
right  angle  and  two  acute  ones. 

l  y.  An  oblique  angled  plain  triangle  is  that  which  hath 
all  its  angles  oblique,  viz.  one  obtufe,  and  two  acute. 

id.  In  all  plain  triangles,  the  film  of  all  the  angles  are 
equal  to  a  femicircle,  or  1 80  degrees. 

17.  The  third  angle  of  any  plain  triangle  is  the  com¬ 
plement  of  the  other  two,  to  two  right  angles,  or  180 
degrees. 

III.  Of  the  conjirud^ion  of  fuch  right  lines  as  are  applied 

to  a  circle y  for  the  folution  of  right  lined  triangles. 

The  right  lines  applied  to  a  circle  for  the  folution,  or 
calculation  of  right  lined  triangles,  are  chords,  fines,  tan¬ 
gents,  half  tangents,  fecants  and  verfed  fines,  which  may 
be  projeded  to  any  aflignd  radius,  as  follows.  Ft  ate 
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Plate  XL 

Geometrically. 

I.  A  chords  or  fubteiife^  is  a  right  linOj  joining  the  ex¬ 
tremity  of  an  arch.  So  AC  is  the  chord  of  the  arch  AMC. 

X.  A  line  of  chords,  is  no  more  than  90  deg.  of  the  arch 
of  any  circle  transfer’d  from  the  limb  to  a  right  line. 

Conftriidlion. 

I.  Draw  the  right  line  N  V  and  biffed  it  in  O,  where¬ 
on,  with  the  diftance  O  N,  defcribe  the  femicircle  M  N  V, 
and  on  O  ered  the  perpendicular  O  M,  and  by  problem 
XXX.  fed.  II.  part  I.  divide  the  femicircle  into  180  deg. 

X.  On  V  place  one  foot  of  your  compafles,  and  open  the 
other  lirlt  to  10  deg.  on  the  femicircle,  and  defcribe  the 
arch  10,  10,  and  with  the  opening  V  xo  the  arch  xo, 
xo,  and  the  like  at  every  degree;  and  thereby  you’ll  trans¬ 
fer  the  chords  from  the  quadrant  V  M,  to  the  diameter 
or  right  line  N  V,  which  is  the  line  of  chords  required. 

3.  A  right  fine  is  a  right  line  drawn  from  the  end  of  an 
arch,  perpendicular  to  the  diameter,  through  to  the  other 
end,  or  ’tis  half  the  chord  of  twice  the  arch. 

Conftrudion. 

I.  From  10  deg.  on  the  one  fide  of  the  femicircle  to 
10  deg.  on  the  other  fide,  draw  the  right  line  10  L  10, 
interfefling  the  perpendicular  O  M  in  L. 

X.  Perform  the  like  operation  throughout  the  feveral 
degrees,  and  thereby  you  will  divide  the  line  O  M  into  the 
line  of  lines,  as  required. 

4.  A  tangent  is  a  right  line  perpendicular  to  the  diame¬ 
ter,  drawn  by  the  extream  of  the  given  arch,  and  termi¬ 
nated  by  the  fecant  drawn  from  the  center,  thro’  the  ex¬ 
tream  of  the  fa  id  arch. 

Conftru<5lion. 

On  the  point  V  erefl  the  perpendicular  VY,  and  to  it 
diaw  right  lines  from  the  center  O,  thro’  each  degree  of 
the  quadrant  OM  V,  which  lines,  lb  drawn,  fliall  divide 
the  perpendicular  VY  into  unequal  parts,  and  fliall  be  the 
tangents  required. 

I 
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5.  A  fecant  is  a  right  line  drawn  from  the  center  thro' 
one  extream  of  the  given  arch,  till  it  meet  with  the  tan¬ 
gent,  as  the  fecant  E  do,  &c. 

d.  Half  tangents  are  no  other  than  whole  tangents,  num¬ 
bered  double,  as  calling  30  min.  a  whole  ~  tangent,  and 
one  whole  tangent  x  ^  tangents,  and  therefore  45-  deg.  of 
whole  tangents  is  called  90  deg.  of  tangents,  &c. 

7.  A  verfed  fine  is  a  fegment  of  the  diameter,  inter¬ 
cepted  between  the  right  line,  and  the  line  of  90  deg. 

IV.  Of  divers  affeOtions  incident  to  plain  triangles. 

I.  A  plain  triangle  is  contained  under  3  right  lines,  and 
is  cither  right  angled  or  oblique  angled. 

X.  In  all  plain  triangles  two  angles  being  given,  the 
third  is  allb  given* 

3.  In  the  analyfis  of  plain  triangles,  the  angles  only 
being  given  the  lides  cannot  be  found  but  by  the  reafon 
or  proportion  of  them.  Therefore  tis  wholly  requilite 
that  one  fide  be  known. 

4.  In  a  right  angle  triangled  two  terms  ( belides  the 
right  angle )  will  fuffice  to  find  the  third,  fo  that  one  of 
them  be  a  fide. 

y.  In  oblique  angled  plain  triangles  t];iere  mufl:  be  three 
terms  given  to  find  a  fourth. 

6.  In  right  angled  plain  triangles’  there  are  7  cafes,  and 
in  oblique  angled  plain  triangles  y  cafes. 

V.  Of  axioms  for  the  folution  of  the  ix  cafes  following,  ^ 

Axiom  I. 

If  in  a  right  angled  plain  triangle,  the  hypotenufe  be 
made  radius,  each  leg  will  be  the  fine  of  its  oppofite 
angles,  but  if  one  leg  be  made  radius,  the  hypotenufe 
will  be  the  fecant,  and  the  other  leg  a  tangent  thereunto. 

A  X  I  o  M  11. 

In  all  plain  triangles  the  fides  are  proportional  to  the 
fines  of  their  oppofite  angles. 

r  •  , 

V  • 

Axiom  III. 

As  the  fum  of  the  fides  of  any  angle .  is  to  their  dif¬ 
ference  ;  fo  is  the  tangenf  of  half  the  fum  of  their  oppo¬ 
fite  angles,  to  the  tangent  of  half  their  difference. 

Aa  Axiom 
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Axiom  IV. 

As  the  bafe  or  longeft  lide  is  to  the  fum  of  the  other 
fides,  fo  is  the  difference  of  thofe  fides  to  the  difference 
of  the  fegnients  of  the  bafe. 

Of  the  Joint  ion  of  the  7  cafes  of  ?'ight  angled 
plain  triangles. 

In  right  angled  plain  triangles^  I  call  thofe  fides  which 
comprehend  the  right  angle,  one  the  bafe  {mz  the  long- 
elf)  and  the  other  the  perpendicular,  and  the  hope-line,  or 
fide  fubtending  the  right  angle,  the  hypotenufe. 

Cafe  I. 

Plate  VII. 

The  hafe  A  B  80,  and  the  perpendicular  A  C  do,  gi^en 
to  find  the  angle  B  C  A. 

Solution.  I.  Geometrically. 

II-  I.  Delineate  B  A  equal  to  80  equal  parts  of  any  plain 
fcale,  and  on  A  ered  the  perpendicular  A  and  make 
it  equal  to  do  equal  parts  from  the  fame  fcale  as  you 
laid  down  B  A. 

From  the  extreams  of  the  bafe  at  B,  and  perpen^ 
dicular  at  C,  draw  the  hypotenufe  C  B. 

3.  On  C,  with  do  degrees  of  a  line  of  chords,  defer ibe 
the  arch  a  a^  and  taking  the  quantity  a  n^  in  your  com- 
pafles,  and  applying  it  to  your  line  of  chords,  you  will  find 
it  to  contain  si  '•  00  the  angle  required. 

X.  Bp  Trigonometrical  calculation. 

Analogies. 

Firji,  as  the  perpendicular  C  A  do,  is  to  the  bafe  B  A 
80,  fo  is  the  tangent  of  45-  degrees,  to  the  tangent  of  37 
deg.  whofe  complement  to  a  quadrant,  or  90  deg.  is  si 
deg.  the  angle  required.  Or, 

Secondly^  As  B  A  80  is  to  the  tangent  of  45*  deg.  fo  is 
A  C  do  to  the  tangent  of  37  deg.  whole  complement 
is  SI  deg.  the  angle  required. 

Cafe  II. 

The  hafe  A  B  80,  and  the  angle  B  C  A,  SI  given, 
to  find  the  perpendicular  AC. 


Solution. 
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e 

Solution.  I.  Geometrically. 

1.  Delineate  the  bale  AB  and  make  it  equal  to  8o^ 

and  on  A  ered  the  perpendicular  A  D.  " 

2.  Make  the  arch  n  m,  equal  to  the  complement  of 
tJie  given  angle,  and  through  m  draw  the  hypotenufe 
B  C,  which  will  interfedl  the  perpendicular  in  C. 

5.  The  diftance  C  A,  being  laid  on  your  fcale  of  equal 
parts,  will  be  found  to  be  do,  which  is  the  length  requi¬ 
red. 

1.  By  Trigonometrical  calculation. 

Analogy. 

As  the  fine  of  the  angle  B  C  A  si  deg.  is  to  the 
bafe  B  A  80,  fo  is  the  coline,  or  complement,  of  the 
angle  B  C  A  37  deg.  to  the  perpendicular  C  A  do,  as  re¬ 
quired. 

Cafe  III. 

The  hypotenufe  B  G  100,  and  the  hafe  B  A  80  given, 
to  Jind  the  angle  B  C  A.  ' '  ^ 

\ 

Solution.  I.  Geometrically. 

r 

1.  Make  B  A  equal  to  80,  and  on  A  ere6l  the  perpendi¬ 
cular  A  D,  and  on  B,  with  the  length  of  the  hypotenufe  Fig-  iv. 
B  C,  defcribe  the  arch  0  m,  interfering  the  perpendicular 

in  C. 

-  ''  r  ) 

2.  On  C,  with  do  deg.  of  your  line  of  chords,  defcribe 
the  arch  r  s,  and  take  the  arch  r  s,  and  ineafure  it  on 
your  line  of  chords,  and  it  will  contain  si  deg.  the 
angle  required. 

t ‘  ^ 

2.  By  Trigonometrical  calculation. 

>  - 

As  the  hypotenufe  B  C  100,  is  to  the  radius,  or  line 
of  90  deg.  fo  is  the  bafe  BA  80,  to  the  .line  of  si  deg. 
the  angle  required. 

'  Or  thus.  ^  ' 

As  B  A  80,  is  to  BC  100,  fo  is  the^  radius  to  the 
line  of  the  complement  of  si  deg.  the  angle  re¬ 
quired.  ^  <  j 

Cafe  IV. 

The  hypotenuje  and  the  anglt  ^QK  si  deg, 

given,  to  find  the  hafe,  -  ^ 

'  i  ’  c  Solution. 
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Solution.  I.  Geometrically. 

I.  Draw  AC  at  pleafure^  and  on  C;,  with  6o  deg.  of  your 
line  of  chords^  defcribe  the  arch  nn,  and  make  the  an¬ 
gle  C  equal  to  yg  deg*  the  angle  given^  and  draw  the 
liypotenule  BC  equal  to  loo* 

1.  On  with  6o  deg*  of  chords^  defcribe  the  arch  o  o, 
and  make  the  angle  B  equal  to  the  complement  of  and 
draw  BA,  which  lhall  cut  C  A,  the  perpendicular  in  A,  and 
being  meafured  on  your  fcale  of  equal  parts,  will  contain 
8o,  the  length  required. 

1.  By  Trigonometrical  calculation. 

As  the  radius,  or  fine  of  90  deg.  is  to  the  hypotenufe 
B  C  100,  fo  is  the  fine  of  the  angle  B  C  A  yg  deg. 
to  the  bafe  80,  as  required. 

Or  thus. 

As  the  radius,  or  fine  90  deg.  is  to  the  fine  of  the  an¬ 
gle  BCA  yg  deg.  fo  is  B  C  the  hypotenufe  100,  to 
the  bafe  80,  as  required. 

Cafe  V. 

**  ./  ■  i  *. 

The  angle  ABC  37  deg.  and  the  perpendicular  AC  (lo 
ghen^  to  f  ind  the  hypotenufe  B  C. 

Solution.  I.  Geometrically. 

I.  Draw  A  B  at  pleafure,  and  on  A  ere6l  the  perpendi¬ 
cular  A  C  equal  to  60,  and  on  C,  with  60  deg.  of  chords, 
defcribe  the  arch  i  i,  and  make  the  angle  C  equal  to 
yg  deg.  the  '  complement  of  the  given  angle,  and 
draw  the  hypotenufe  C  i  B,  which  will  interfea:  the  bafe 
B  A,  in  B,  and  being  meafured  on  your  fcale  of  equal 
parts  will  contain  100,  as  required. 

X.  By  Trigonometrical  calculation. 

As  the  fine  of  the  angle  ABC  37  deg.  is  to  the 
peipendicular  A  C  do,  fo  is  the  radius,  or  fine  of  90  deg. 
to  B  C  the  hypotenufe  100,  as  required. 

Cafe  VI. 

The  hypotenufe  B  C  100,  and  the  perpendicular  A  C 
do,  gjL‘\)eny  to  find  the  hafe  BA. 

3  Solution. 
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Solution.  I  Geometrically. 

I.  Draw  B  A  at  pleafure,  and  on  A  ered  the  perpen-  FJg.  vil 
dicular  A  Q  and  make  it  equal  to  do,  and  on  C,  with 
the  length  of  the  hypotenufe,  defcribe  the  arch  h  in- 
terfeding  the  bafe  in  B. 

1.  The  length  B  A  is  the  bafe  required. 

r.  By  Trigonometrical  calculation. 

Analogy. 

As  the  hypotenufe  B  C  loo,  is  to  the  radius,  or  fine  of 
90  deg.  fo  is  the  perpendicular  A  C  do,  to  the  fine  of  37 
deg.  the  angle  ABC.  Then 

As  the  radius  is  to  the  hypotenufe  100,  fo  is  the  co- 
fine  of  the  angle  ABC  yg  deg.  to  B  A  80,  the  bafe 
required. 

Or  thus. 

Multiply  the  perpendicular  into  it  felf  as  alfo  the  hy¬ 
potenufe,  and  fubltrad  the  lefler  prodiid  from  the  greater, 
then  fiiall  the  fquare  root  of  the  remainder  be  the  length 
of  the  bafe  required. 

Cafe  VII. 

The  hafe  B  A  80,  and  the  perpendicular  A  C  do  ghen^ 
to  Jind  the  hypotenufe. 

Solution.  I  Geometrically. 

I.  Make  A  B  equal  to 80,  and  on  A  ered  the  perpen-  ^ig.viiL 
dicular  A  C,  equal  to  do. 

X.  From  B  to  C  draw  the  hypotenufe  required. 

X.  By  Trigonometrical  calculation. 

Analogies. 

As  the  perpendicular  A  C  do  is  to  the  tangent  of  4^ 
deg.  fo  is  BA  the  bafe  80  to  the  tangent  of  37  deg. 
the  angle  ABC.  Then 

As  the  cotangent  of  37  deg.  is  to  the  bafe  B  A 
80,  fo  is  the  tangent  of  47  deg.  to  the  hypotenufe  B  C 
100,  required. 

Or  thus. 

By  theorem  V.  fed.  III.  part.  I.  multiply  the  bale  into 
its  felf,  as  alfo  the  perpendicular,  and  add  both  the  pro- 
4  B  b  duds 
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du6ls  together^  then  fliall  the  Iquare  root  of  that  funi^ 
be  the  hypotenufe  required. 

VIL  Of  the  Joint  ion  of  the  y  cafes  of  oblique  angled 

plain  triangles. 

Cafe  1. 

The  fides  B  C  yo  and  C  A  do  'with  the  angle  ABC 
1?  deg.  groen,  to  find  the  angle  CAB. 

Solution.  I  Geometrically. 

1.  Draw  B  A  at  pleafure,  and  make  the  angle  ABC 
Fig.  IX.  equal  to  the  given  angle,  and  make  B  C  equal  to  yo. 

2.  On  C,  with  the  diftance  of  C  A  do,  defcribe  the 
arch  t  /,  interfecling  the  bafe  in  A,  whereon,  with  do 
deg.  of  chords,  defcribe  the  arch  a  rn,  which  being  mea- 
fured  on  the  line  of  chords,  will  be  equal  to  ix  deg.  30 
min.  the  angle  required. 

X.  By  Trigonometrical  calcidation. 

Analogies.  By  axiom  II. 

As  the  fide  C  A  do,  is  to  the  fine  of  the  angle  ABC, 
x7  deg.  fo  is  the  fide  BC  yo,  to  the  fine  of  zxdeg.  30 
min.  the  angle  required. 

Or  thus. 

As  the  fide  B  C  yo,  is  to  the  fide  C  A  do,  fo  is  the 
fine  of  x7  deg.  the  angle  ABC,  to  xx  deg.  30111111.  the 
angle  required. 

Cafe  11. 

The  fides  B  C  yo,  and  C  A  do,  'ivith  the  angle  A  C  B 
131  deg.  3  o  rnin.  gi'-oen,  to  find  the  other  angles  CAB 
and  ABC. 

Solution.  I.  Geometrically. 

Fig.x.  I.  Delineate  BC  and  C  A,  making  the  angle  C  equal 
to  the  given  angle. 

X.  Join  A  B  the  bafe,  and  with  do  deg.  of  the  line 
of  chords  on  the  points  A  and  B,  defcribe  the  arches 
0  p  and  q  r,  which  being  leverally  meafured  on  the  line 
of  chords,  will  be  the  quantity  of  the  angles  required. 

X.  By  Trigonometrical  calculation. 

Analogic.  By  axiom  III. 

As  the  fum  of  the  fides  B  C  and  C  A  100,  is  to  their 

difference. 
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difference,  mz.  lo.  fo  is  the  tangent  of  i  the  oppofite 

angles  14.  deg.  4}-  mm.  to  the  tangent  of  t  their  differ 
ence,  wz.  %  deg.  4^  min.  Then 

This  r  difference  fubftraaed  from  the  ;  fum  of  the  op¬ 
pofite  angles  gives  the  inferior  angle ;  but  added  to 
the  r  fum  of  the  oppofite  angles  gives  the  liiperior  an- 

Or  thus. 

As  the  i  fum  of  the  given  fides  is  to  their  t  dilfe- 

tanSnt^of*  ^  oppofite  angles' to  the 

tangent  oi  ~  their  difference. 

Then  add  and  llibftrad:  as  before  directed. 

Cafe  III. 

T/je  ang/e  A  B  C  and  CAB,  with  the  fide  B  C  ro 

taji^AQ^  ^  ^  ^ 

Solution.  I.  Geometrically. 

I.  Make  B  C  equal  to  50^  and  make  the  angle  C  B  A 

equal  to  1 3 1  deg.  3  o  min.  as  given,  and  draw  B  A  infinitelv 

1.  Make  the  angle  B  C  A  equal  to  the  complement  of 

the  two  given  ang  es,  to  180  deg  and  draw  A  C,  which 
will  interfea  B  A  in  A.  wmcii 

3.  The  line  A  C  is  the  bafc  required,  and  if  meafiire  l 

on  your  plain  fcale,  ivill  be  equal  to  100  of  thofc  parts 
as  B  C  contains  yo.  ’ 

a-  .^Trigonometrical  calculation. 

Analogy.  By  axiom  11. 

As  the  fine  of  the  angle  CAB  17  deg.  is  to  the  fide  BC 
yo,  fo  IS  the  fine  complement  of  the  angle  ABC  viz 
49  deg.  to  30  min.  the  bafe  100.  ^ 

Cafe  IV. 

The  fdes  B  C  60,  and  C  A  100,  with  the  angle  Q.  it.  deg. 
30  mm.  comprehended  hj  them  given,  to  find  the  fde  AB. 

Solution.  I.  Geometrically. 

fure's  Pivc-n  and  the  angle  Q  equal  to  the  mea- 

MI  be  2  fX  4red  ''  ”’■*  " 
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1.  By  Trigonometrical  calculation, 

I.  Find  the  angle  at  A,  by  axiom  1.  or  II.  then  the 
analogy  is  thus,  as  the  fine  of  the  angle  C  A  B  is  to  B  C  ; 
fo  is  the  line  of  the  angle  A  C  B  to  the  fide  AB,  required. 

Cafe  V. 

The  5  fides  AC  loo,  A  B  yo,  BC  do,  given,  to  find 
the  angle  B  C  A,  or  the  angle  CAB. 

Solution.  I.  Geometrically. 

I.  By  problem  XIV.  fed.  II.  part  I.  delineate  the  tri- 
Fig.  XIII.  angle  ABC  equal  to  the  3  given  lides. 

With  do  deg.  of  chords  on  A  and  C,  delcribe  the  ar¬ 
ches  71  n  and  r  r,  which  being  meafured  on  the  line  of 
chords,  will  Ihew  the  quantity  of  each  angle  as  required. 

1.  By  Trigonometrical  calculation. 

For  the  folution  of  this  cafe,  two  operations  are  requi¬ 
red,  viz.  the  firlt,  to  find  the  fegment  of  the  bafe-A  D 
and  D  C,  and  the  fecond  to  find  the  angles  required. 

Analogy.  Firfl  by  axiom  IV. 

As  the  fum  of  the  bafe  A  C  100,  is  to  the  fides  A  B  and 
B  C  I  to,  fo  is  the  difference  of  A  B  and  B  C,  {yiz.  10) 
to  the  difference  of  the  fegments  of  the  bafe  {viz. 
14..)  This  fegment  added  to  the  bafe,  viz.  100,  the 
Him  is  1 14,  whofe  7,  viz.  yy,  is  the  fuperiour  feg¬ 
ment  D  C,  which  being  fubftraded  from  A  C  100,  leaves 
AD  43  the  leffer  fegment.  And  now  there  are  confti- 
tuted  two  right  angled  plain  triangles,  by  which  the  an¬ 
gles  may  thus  be  found,  by  this  analogy  of  cafe  III.  of 
right  angled  plain  triangles. 

Analogy. 

As  the  hypotenufe  BC  60,  is  to  the  radius,  or  fine  of  90 
deg.  fo  is  the  greater  fegment  D  C  yy,  to  the  angle  DBG, 
whofe  complement  to  90  deg.  is  the  angle  BCA,  required. 

Again, 

As  the  hypotenufe  B  C  do,  is  to  the  radius,  fo  is  the 
lefler  fegment  AD  43,  to  the  angle  DBA,  whofe  comple¬ 
ment  to  90  deg.  is  the  angle  BAG,  required  I 
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I  advife  that  the  young  ftudent  be  perfect  in  thefe  ix 
cafes,  before  he  proceed  any  further.  For  hereon  depend 
not  only  the  principles  of  framing  all  kinds  of  roofs  of 
buildings,  meafuring  all  kinds  of  heights  and  diftances, 
accelfible,  or  inacceflible,  furveying  of  land,  meafuring, 
&c.  but  alfo  of  navigation,  fortification,  and  gunnery, 
which  fome  youths  may  delight  in  the  ftudy  of,  befides 
the  fubjeds  hereof^  they  being  both  profitable  and  de¬ 
lightful. 


Sect.  VI. 


Of  the  Geometrical  ConJiruBion  of  Draughts^  Plans ^ 
and  Maps  of  Lands,  Gardens,  Farms,  Build¬ 
ings,  &c. 

^  1^0  enumerate  the  many  mathematical  infiiruments 
invented  for  this  purpofe,  and  to  defcribe  their  ule 
would  be  but  a  needlefs  amufing  work,  feeing  that  herein 
the  only  inftruments  that  I  make  ufe  of  are  the  common 
Gunters  chain,  and  a  common  five  and  ten  foot  rod,  divi¬ 
ded  into  feet  and  inches,  &c.  with  which  I  lhall  fhew  how 
to  defcribe  any  plan,  with  much  lefs  trouble  and  in  much 
lefs  time  than  by  the  help  of  any  theodilite,  plain  table, 
circumferentor,  &c.  and,  if  I  miftake  not,  far  more  exad:. 

When  the  meafure  of  any  length  is  taken  by  a  chain, 
and  contains  lo  chains  73  links,  ’tis  thus  written  10  :  73, 
fo  alfo  is  73  chains  4  links,  thus  73  :  04;  and  when  any 
length  is  meafured  that  is  lefs  than  a  chain’s  length,  as  7  3 
links,  ’tis  either  written  thus  00  :  73,  or  thus  :  .  73,  with 
a  period  or  full  Hop  before  it,  in  the  fame  manner,  as  a 
decimal  fra(5lion. 

1=0-  The  reafon  why  the  links  are  often  times  exprefs’d 
according  to  the  lafi:  way,  is,  becaufe  in  taking  the  mea- 
fures  of  offsets,  (which  are  very  often  under  the  length 
of  a  chain)  there  is  no  room  to  exprefs  them  according 
to  the  former  way,  between  the  offsets  taken.  See  the 
meafures  of  the  offsets  taken  from  the  line  LK,  fig. 
XXL  plate  XL  where  may  be  feen,  at  one  view,  a  de- 
monftration  thereof. 

C  c 
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The  appurtenances  belonging  to  the  chain  are  ten  fmall 
rods,  each  about  two  foot  in  length,  Ihod  and  fliarp- 
])ointcd  with  iron,  to  Itick  in  the  ground  at  the  end  of  e- 
very  chain’s  length,  when  a  length  is  meafuring. 

The  manner  of  meafuring  a  length  is  as  follows. 

1.  One  man  takes  an  end  of  the  chain  in  his  hand,  and 
walks  towards  the  2)lace  he  is  to  meafure  to,  taking  with 
him,  under  his  arm,  the  aforelaid  ten  fticks. 

2.  When  he  has  walk’d  the  length  of  the  chain,  the 
hindermolt  man  caufes  him  to  move  either  to  the  right 
hand  or  to  the  left,  &c.  ’till  he  has  placed  him  in  a  right 
line  pofition  from  him,  to  the  place  to  which  they  mea- 
furc.  Which  being  done,  and  the  chain  laid  very  Itreight 
and  tight,  the  foremoft  man  fticks  down  one  of  his  fticks 
and  leaves  it,  and  then  walks  on  forward  towards  the  mark 
he  meafures  to,  ’till  the  hindernioft  man  comes  up  to 
the  ftickp  the  firft  ftick’d  down.  And  then  (as  aforefaid)  the 
liiildermoft  man  diredls  the  foremoft  in  a  right  line  with 
the  nkrk.  Where  after  laying  the  chain  ftreight,  he  fticks 
down  a  fecond  ftick,  and  then  walks  forward  towards  the 
mark,  and  the  perfon  behind,  alfo,  bringing  thofe  fticks 
with  him,  as  he  takes  them  up  at  the  end  of  every  chain, 
’till  he  comes  to  the  next,  and  there  repeats  the  fame  a- 
gain,  &c.  and  thereby  he  knows  what  number  of  chains 
is  contain’d  in  that  length  fo  meafured. 

Problem  L 
Plate  XI. 

Let  it  he  required  to  make  a  plan  of  the  field  B  D  E 
FGHIKL,  fig.  XXL  plate  XL 

1.  Walk  round  the  bounds  of  the  lame,  and  at  every 
fudden  turn  eredt  a  ftick,  or  ftaff,  of  about  five  foot  high, 
with  a  piece  of  white  paper  on  the  top  of  each,  as  at  the 
feveral  turns  B,  D,  E,  F,  G,  H,  I,  K,  L. 

2.  Go  into  fome  convenient  part  of  the  field,  from 
which  you  may  fee  all  the  ftation  ftafts  before  ere(5ted,  as 
at  A,  and  there  drive  down  a  fmall  ftake. 

3.  Meafure  from  A  to  any  one  of  the  ftation  ftafts,  as 
to  I.,  and  note  down  the  chains  and  links  contain’d  there¬ 
in,  and  alfo  meafure  from  L  to  K,  and  from  K  to  A,  and 
then  you  have  the  lengths  of  the  three  fides  of  the  trian¬ 
gle  ALK,  given. 

4.  By  problem  XIV.  fed.  I.  part  1.  make  (or  deferibe) 
the  triangle  ALK,  whofe  three  fides  fliall  be  equal  to  the 
aforefiiid  three  lines  meafured. 
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y.  Meafure 
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5*.  Meafure  and  delineate  the  feveral  offsets  in  o,  in  o,  &c. 
by  problem  VI.  fed.  I,  part  II.  and  defcribe  the  crooked 
line  L,  o,  o,  g,  o,  o,  o,  K. 

6.  Meafure  from  the  Ilation  Ilaff  at  K  to  I,  and  alfo 
from  I  to  A,  and  then  fuppofing  A  K  to  be  a  third  given 
line^  by  problem  XIV.  fed.  I.  part  1.  defcribe  the  triangle 
A  K  I,  and  from  the  line  K I  fet  off  the  feveral  offsets  in  r,  p-g  ^xi 
mr,  mr,  &c.  as  aforefaid,  and  delineate  the  crooked  line 

K  r  r  r,  &c.  I. 

7.  Meafure  from  the  Ilation  Ilaff  at  I^  to  the  next  at  H, 
and  meafure  the  diltance  I and  from  H  to  A,  and  fup¬ 
pofing  the  line  A  I  to  be  a  third  line,  by  problem  XIV. 
fed.  I.  part  I.  delineate  the  lines  I  H  and  H  A,  and  by 
problem  VI.  fed,  1.  part  11.  meafure  and  fet  off  the  feveral 
offsets  ms,  ms,  m  s,  &c.  and  trace  the  crooked  line 
I  j  j”  j*,  &:c.  H. 

8.  Proceed  in  the  very  ffme  manner  from  H  to^G,  and 
from  thence  to  F,  E,  D,  B  and  L,  and  tliereby  you  will, 
with  great  eafe,  exadly  defcribe  the  plan,  or  figure  of  the 
field,  as  required. 

When  you  have  feveral  fields  to  Purvey,  then  you  mull 

know  how  to  place  your  Ilation  iii  the  fecond  field,  af¬ 
ter  you  have  completed  the  firll,  which  is  to  be  perfor¬ 
med  as  follows. 

I.  Go  into  the  fecond  field,  fig.  XXil.’  and  place  your 
Ilation  Ilaffs  in  convenient  places  about  the  fame,  as  at 
N,  O,  P,  a.  U.  .  T  and  V. 

a.  In  a  convenient  place,  as  at  M,  fix  your  Ilation  as 
you  did  in  the  former  field  at  A. 

3 .  Meafure  from  A  to  M  and  fet  down  the  meafure, 
and  alfo  meafure  from  L  to  M,  and  note  that  alfo.  And 
then  you  have  the  length  of  two, given  lines.  And  if  you 
fuppofe  A  L  to  be  the  third,  then  by  problem  XIV.  fe6l. 

I.  part.  1.  defcribe  the  lines  A  M  and  L  M,  interfe(5ling 
each  other  in  the  point  M,  from  which  you  may  meafure 
to  every  Ilation  Half,  &c.  and  form  that  field,  in  the  very 
fame  manner  as  the  firll,  and  the  like  rule  from  thence 
to  X,  fig.  XXIIL’  and  from  that  to  others,  &:c. 

AT.  B,  When  any  inclofure  is  fo  fituated,  that  you  can¬ 
not  go  within  fide  to  make  a  plan  thereof  as  in  the 
preceding,  then  you  mull  go  round  the  fame  without- 
fide,  and  defcribe  the' plan  thereof  as  following. 


I.  Make 
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I.  Make  an  eye-draught  thereof  (which  is  a  rough 
draught  on  pager)  wherein  defcribe  every  individual  an¬ 
gle  turning,  &:c. 

1.  Standing  at  any  part  thereof,  as  at  m,  conceive  the 
line  7n  AB,  and  from  it  ineafure  tlie  feveral  offsets  /,  /,  4 
&c.  and  at  their  extreams  draw  the  fide  of  the  field  FE  D, 
&c.  according  to  problem  VI.  fedl.  1.  part  11. 

3.  Standing  at  conceive  the  line  mg  b,  and  by  prob. 
V.  fed.  L  part  11.  ineafure  the  angle  m,  and  note  it  down, 
and  afterwards  take  the  feveral  offsets  0,  0,  &;c.  as  be¬ 
fore,  and  then  place  yourfelf  in  another  convenient  place, 
as  at  g  by  and  there  conceive  the  line  b  /,  g  b^  and  then 
proceed  as  before,  and  fo  from  tlience  to  other  ftations, 
’till  you  have  taken  the  whole  circumference  of  the  field  ; 
after  which  delineate  the  fiinie  from  the  eye-draught,  by 
the  rules  before  laid  down,  and  thereby  you  will  have  an 
exadt  plan,  as  required,  notwithftanding  you  were  not 
admitted  within  the  fame;  which  oftentimes  happens  by 
wood,  water,  &c.  or  when  the  land  is  a  perfons  who  will 

not  allow  a  hirveyor  to  go  thereon. 

If  you  conceive  the  afbrefaid  figure  (or  at  leaft  the  cir¬ 
cumference  thereof)  to  be  the  fide  of  fo  many  Itreets  as  in- 
clofes  that  quantity  of  ground,  you  may,  by  the  very 
lame  rule,  delineate  any  parifh,  town,  city,  &:c.  provided 
that  as  you  go  on,  you  ineafure  the  offsets  to  the  right 
hand  fide  of  the  ffreet  as  well  as  to  the  left,  as  the  offsets 
m  r,  my\  &c.  in  the  figure,  and  by  their  extreams  defcribe^ 
that  fide  of  the  ffreet,  &c.  alfo.  But  when  the  fides  of 
ftreets  are  ffreight  lines,  then  there  need  none  of  thefe 
offsets,  and  the  work  is  performed  with  much  lefs  trouble, 
and  therefore  I  made  choice  of  this  inoft  difficult  part  for 
an  example. 

Pro  blem  IL 
Plate  XII. 

To  make  a  plan  or  draught  oj  any  garden,  'wildernefs, 
C^c.  and  leautify  tbe  fame  'ivitb  proper  colours. 

Let  I  K  L  M  be  a  garden  divided  into  walks,  parterres, 
borders,  &c.  and  ’tis  required  to  draw  a  draught  of  the 
fame,  and  to  diftinguifli  each  particular  with  proper  co¬ 
lours. 

I.  Draw  the  centeral  line  O  N. 

Meaffire  the  breadth  of  the  middle  walk  B,  and  at 
the  parallel  diftance  of  ^  B  C,  draw  the  lines  B  F  and  C  G, 
infinitely. 

L  On 
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3.  On  any  point  of  the  centeral  line  as  at  O,  draw  the 
line  P  d,  at  right  angles  infinitely,  and  at  the  parallel 
diftaiice  of  P  V  (the  breadth  of  the  terrace)  draw  the  line 
V  K  infinitely. 

4.  At  the  parallel  diftance  of  V  O,  draw  the  line  O  P, 
and  divide  that  parallel  diftance  with  two  other  parallel 
lines  in  fuch  proportion  as  the  flope  and  Verges  are  divided. 

y.  At  the  diftance  of  O  A  draw  A  D  infinitely,  as  alfo 
the  line  E  H  at  the  parallel  diftance  of  A  E,  and  likewife 
the  lines  XX  and  YY,  at  fuch  diftances  as  their  breadths 
contain.  And  thus  have  you,  by  thofe  parallel  lines,  di¬ 
vided  the  feveral  crofs  walks,  &c.  therein,  in  refpedt  to 
their  breadths.  And  to  find  their  terminations,  or  inter- 
fed:ions,  proceed  as  follows. 

I.  On  the  lines  A  D  and  E  H,  from  the  points  B  C  and  pjg  xxiv. 
F  G,  fet  olf  the  meafures  B  A,  C  D,  E  F,  G  H,  and  draw 
the  lines  A  E  and  H  D. 

X.  The  two  parterres  being  thus  enclofed,  and  their  fe¬ 
veral  parts  being  all  parallel  to  each  other,  theiefoie  mea~ 
fure  the  diftances  between  the  feveral  lines  contained 
therein,  and  draw  every  particular  line  parallel  to  the 
centeral  line  N  O. 

3.  Give  to  every  right  line  its  particular  length,  and 
defcribe  every  circular  line  by  the  rules  laid  down  in 
fed.  II.  part.  L  and  thereby  you  will  complete  the  feveral 
parts  therein  contained.  And  as  the  other  outer  walks, 

Hopes,  verges,  &c.  are  all  parallel  to  the  aforefiiid,  there¬ 
fore  at  thofe  parallel  diftances,  defcribe  every  line,  and 
thereby  you  will  complete  the  whole  draught,  as  required. 

And  what  is  faid  of  the  delineation  of  this,  the  fame  is  to 
be  underftood  of  all  others  of  the  like  nature.  And,  indeed, 
he  that  is  well  acquainted  with  all  the  preceding  pro¬ 
blems,  is  enabled  to  make  a  plan  of  this  or  any  other  gar¬ 
den  without  any  more  directions.  And  therefore  it  being 
needlefs  to  treat  any  further  thereon,  I  fliall  leave  the  inge¬ 
nious  ftudent  to  the  practice  thereof.  And  tor  his  exercife 
I  have  fubjoin’d  the  plan  of  a  wildernefs,  fig.  XXV  plate 
XTTT  wherein  are  contain’d  fome  few  artinatural  lines,  that 
may  be  worthy  of  his  confideration,  and  not  a  fmall  help 
to  invention  in  defigning  gardens  after  that  rural  manner ; 
which  are  not  entirely  new,  but  far  preferable  to  the  moft 
regular  fet  forms  hitherto  praCtifed  (as  I  obferv’d  before) 
in  moft  parts  of  England^  to  the  great  difadvantage  of  the 
proprietors,  and  fliame  of  the  pretended  performers.  And 
to  demonftrate  more  plainly,  that  the  laying  out  of  gai- 

dens  has  no  fort  of  recourfe  to  the  exterior  figure,  or 

bounds 
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i  bounds  tliereof,  being  regular,  I  have  fubjoined  the  plan, 

■'  fio.  XXVI.  plate  XII.  wherein  is  delineated  an  artinatural 

wilk,  wltich  demonftrates  that  the  molt  beautiful  gardens 
are  to  be  made  in  the  moll  irregular  forms  or  boundaries. 
Altho'  the  pradice  hitherto  has  been  the  reverie.  And 
thereby  oftentimes  to  make  a  garden  regular  {or  rather 
totally  ruin  it)  the  gentleman  has  been  advifed  to  pur- 
chafe  a  part  of  his  neighbours  land  at  a  very  dear  rate, 
purely  for  the  fike  of  regularity,  which  in  all  gardens 
ihould  be  avoided,  as  may  be  feen  in  plate  XIV .  which 
is  an  entire  garden  according  to  the  truth  of  deligning, 
wherein  you  may  behold  art  and  natuie  in  conjundion 
w'ith  each  other,  w'hich  in  gardening  is  a  general  axiom  to 
be  oblcrved,  &c. 

K  B.  To  reprefent  grals  you  mult  ufe  fap-green,  and 
gumbouge  lightn’d  ibr  fand  or  gravel. 

P  R  O  B  L  EM  III. 

Plate  XV. 

How  to  mcike  the  map  of  any  ejlate,  farm,  lordjhip, 
mi  armor,  &c.  Let  it  he  required  to  make  a  map  of  the 
lands,  fig.  XXV 11. 

I.  By  problem  7.  fed.  I.  part  IT.  make  a  plan  of  the 
dwelling  houfe  B^  and  liable  A. 

1.  By  problem  y.  fed.  I.  part  IT.  take  the  quantity  of 
Fig.xxvii.  the  angle  ¥,  and  draw  the  line  F  G. 

3.  Aifo  take  the  quantity  of  the  angle  G,  and  draw  the 
line  G,  e,  equal  to  the  mcafure  taken,  and  by  problem  VIL 
fed.  L  part  11.  make  the  plan  of  the  barn  D  and  the  liable  E. 

4.  Take  the  angle  H,  and  draw  H  I  equal  to  its  meafure. 

y.  Take  the  angle  I,  and  draw  I  N  equal  to  its  meafure. 

6.  Meafure  the  lines  I,  0,  0,  0,  and  0,  N,  and  complete 
the  trapezium  I,  0,  0,  N.  So  will  0,  0,  be  one  end  of  the 
barn  D  E. 

7.  Meafure  either  or  both  of  the  angles,  0,  and  0,  and 
complete  the  oblong  plan  of  the  barn  D  E,  and  alfo  by 
tlie  fame  rule  complete  the  barn  D  I. 

8.  Mcafure  the  lines  N  Iv  and  L  K,  and  delineate  them. 
So  fliall  you  have  completed  the  houfe,  barns,  Itables, 
yards,  &c. 

9.  In  tJie  field  Z,  in  any  convenient  part,  as  at  Z,  drive 
down  a  Itake  lor  a  fiat  ion. 

10.  Meafure  the  lines  V  Z  and  T  Z,  and  delineate 
them  by  the  latter  part  of  problem  L  hereof 

II.  Your 
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II.  Your  nation  point  being  thus  placed,  meafure  frojii 
thence  into  every  angle,  or  to  fuch  hidden  turns  in  tlie 
hedges,  as  are  remarkable,  and  then  proceed  in  all  relpecbs 
as  is  laid  down  in  problem  1.  hereof,  and  thereby  you  will 
exactly  delineate  a  tiue  map  ol  the  farm,  as  recjuired. 

Advertifement. 

I  do  hereby  advife  every  gentleman,  that  wheii  they 
imploy  a  land  furveyor  to  meafure  and  map  an  eftate, 
they  caufe  him  to  defcribe  every  timber  tree  contain’d 
therein,  and  that  the  timber  of  every  tree  be  meafured, 
and  the  quantity  of  that  meafure  written  underneath  each 
particular  tree,  with  the  firft  letter  of  the  tree’s  name 
as  an  E  for  elm,  an  O  for  oak,  an  A  for  aHi,  &c.  and 
thereby  the  true  value  of  an  eftate,  both  of  land  and 
timber,  may  be  known  at  all  times,  without  any  Ibrt  of 
trouble.  Alfo  if  a  gentleman  lets  any  land  by  leafe,  or 
otheiwile,  tis  not  in  the  power  of  his  tenant  to  wron^' 
him  of  any  one  tree  of  timber,  contained  in  the  lands  to 
him  demifed,  and  many  other  excellent  advantages  too 
tedious  here  to  mention. 

Note,  That  when  timber-trees  ftand  fo  very  thick  fas 
in  a  wood)  that  the  reprelentation  of  every  tree,  with 
its  meafure,  cannot  be  inferted,  then  at  all  fuch  times 
the  furveyor  muft  reprefent  the  bafts  of  every  tree, 
by  a  point  or  period,  with  numerical  figures  to  each^ 
as  I,  1,  4,,  &c.  Which  numbers  refer  you  to 

the  very  fame  numbers  in  a  column  placed  on  one 
fide  of  the  map,  againft  which  hands  the  true  folid 
content  of  every  tree,  as  each  point,  or  figure  repre- 

fents.  See  LM  of  Nuns  wood,  with  its  tables  of  quan¬ 
tities,  &c.  ^ 

Problem  IV. 

Plate  XVI. 

How  to  increafe  or  decreafe  any  draught,  at  pleafure. 

Let  «  J  cde  fghiklmnop,  be  a  fmall  map 
oi  a  farm,  and  tis  required  to  increafe  the  fame  four 
times  its  magnitude. 

I.  In  any  P<irt  of  the  fame,  as  at  A,  make  a  point,  and 
from  that  point,  through  all  the  feveral  angles,  draw  rigJit 
lines,  and  continue  them  infinitely. 

Open  your  compafTes  from  A,  the  given  point,  to  h, 
and  on  the  fame  line  fe  t  that  diftance  from  h  to  B. 

4  3.  Make 
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3 .  Make  C  c  equal  to  A  c,  and  draw  the  line  B  C. 

4.  Make  D  d  equal  to  A  d,  and  draw  the  line  C  D^,  and 
in  the  fame  manner,  proceed  ’till  you  have  pafs’d  through 
the  whole,  and  thereby  you’ll  encreafe  the  map,  as  re¬ 
quired. 

Nofe,  That  by  doubling  the  diftance  from  the  given 
point  A  to  the  feveral  angles,  you  thereby  (as  afore- 
faid)  encreafe  the  figure  four  times  ;  therefore  the 
double  of  that  is  eight  times,  and  its  half  but  two 
times,  and  confequently  its  quarter  but  once.  So  that 
from  thefe  proportions  you  may  increafe,  or  decreafe, 
any  map  to  any  proportion,  as  may  be  required. 

Problem  V. 

Plate  XVI. 

to  defer  the  {and  account  for)  the  dhninution  of 
the  breadths  of  long  walks ^  avenue s^  vijids.  See. 

’Tis  obfervable,  that  the  breadth  of  long  walks,  ave- 

Fi  XXX  much  narrower  at  the  further 

"  ‘  end,  than  at  that  end  where  the  perfon  Hands,  notwith- 
Itanding  the  fides  of  the  walk  are  actually  parallel  to  each 
other.  But  what  is  the  reafon  thereof,  no  gardener,  or 
indeed  any  other,  has  yet  accounted  for  it  to  the  publick. 
It  is  occafion’d  as  follows, 

I.  All  objedls  that  appear  equal  in  height,  or  breadth, 
are  feen  under  equal  angles;  but  when  objedls  appear  un¬ 
equal,  and  are  equal,  fuch  objedls  are  feen  under  unequal 
angles. 

Demonftration. 

I.  Let  the  lines  CE  G  and  ADF,  reprefent  the  hedge 
lines  of  a  walk.  See. 

z.  Draw  the  centeral  line  B  Z,  and  let  the  points  C,  E, 
G,  F,  D,  A,  be  remarkable  places  in  the  hedge  lines  CEG 
and  FDA,  and  let  the  line  W  X  V  be  drawn  at  right  an¬ 
gles  to  Z  B,  as  alfo  the  lines  D  E  and  AC. 

3.  Make  TB  equal  to  TX,  and  draw  the  lines  CB  and 
A  B,  as  alfo  W  T  and  V  T,  as  alfo  E  B  and  D  B,  and  G  B 
and  F  B. 

4.  The  objeds  CA  and  VW,  being  equal  to  each  other, 
and  they  lying  placed  at  equal  diftances  therefrom,  as  at  T 
and  B,  are  feen  under  equal  angles,  and  do  appear  to  be 
equal  to  each  other  ;  but  the  objeds  D  E  and  F  G,  ap¬ 
pear  both  lefs  than  VW  or  AC,  by  reafon  the  angle  EBD 

and 
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and  G  B  D,  are  both  lefler  than  the  angle  C  B  A,  and  from 
hence  it  appears,  that  the  longer  a  walk  is  in  looking  from 
one  end  to  the  other,  the  more  the  vifual  rays  are  con- 
trafted,  and  thereby  conftitute  a  lefler  angle,  which  is 
the  real  caufe  of  the  diminution  of  the  walk,  and  is  what 
was  to  be  demonftrated. 

Kote,  That  if  in  fmall  gardens  where  walks  cannot  be 
made  of  a  great  length,  by  contradling  the  further 
part  to  which  a  view  is  taking,  ’twill  make  the  walk 
appear  to  be  of  a  greater  length  than  it  really  is, 
and  efpecially  when  the  contradled  part  afcends  the 
gentle  afcent  of  a  hill,  and  the  hedges  planted  with 
fuch  trees  as  produce  leaves  of  a  light  green,  as  box, 
lilver-holly:,  See. 

Problem  VI. 

How  to  defer  the  {and  account  for)  the  diminution  of  oh 
^eSls  in  a  Hand~sls>ip. 


This  problem  is  no  other  ways  differing  from  the  preced¬ 
ing,  than  that  the  objedls  therein  {n)iz.  the  breadth  of  the 
walk  in  its  feveral  parts)  were  horizontal,  and  here  they 
are  perpendicular. 

Let  it  be  required  to  draw  the  diminution  of  the  trees 
R  B,  SC,  T H,  VI,  W K  and  X L,  as  they  appear  at  the 
point  (or  place)  A. 

I .  lu'om  the  point  A  to  the  points  B,  C,  H,  I,  K,  L,  draw 
right  lines,  as  the  lines  A  B,  A  C,  H  A,  A  I,  AK  and 


j  • 

a.  From  the  vertical  points  of  the  trees,  as  the  points 
B  C,  H,  I,  K,  L,  let  fall  the  perpendiculars  B  R,  C  S, 
HT,  IV,  KW,  LX. 

g .  At  D,  where  the  line  (or  vifual  ray)  interfedls  B  R, 
draw  D  M  parallel  to  AX,  fo  fhall  MS  be  the  true  diini- 


Fig.  XXXI. 


nifhing  height  of  C  S. 

4.  At  E.,  where  the  line  A  H  interfedls  BR,  draw  EN 
parallel  to  A  X,  fo  fhall  NT  be  the  reprefenting,  or  dimi- 
nifhing  height  of  H  T,  and  the  fame  of  I V,  K  W  and  LX, 
and  all  others  whatfoever. 

And  what  is  here  faid  in  relation  to  the  diminution  of 
trees,  the  fame  is  to  be  underftood  of  buildings,  animals, 
(See. 
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‘  '  i  iii  ;  ''Pr’o  blem'^'VII. *  ‘  '  i  >  '  . 

^  ■  ••■;  •/■-'>  .  vilT  .  ‘jii.  '  *  ■  <  ...  '  ofi  ■ 

Mow  to  ghe  the  exciB  height  tp  any  flatue  placed^  p^p  a 
huildingy^  thaPtM  f amp,  Jhall  appear  equal  to  the  conpnon 
height  of  a  man  Jiariding  on  the  ground.  ’.-y 


Figxxxn. 


.  'I^et  DC  be  the  common  height  of  a, man  (as  five  foot 
nine,  or  ten  inches)  and  ’tis  required  to  place  a  ilatue'oii 
tlie.f'iulding,at  \  Whall  tipt  appear  equal  in  height  there- 


'U’i  i 


'ij-  i*; 


^  I.  At  any  convenient  place,  as.  at  A,  upon  the  level  of 
the  building,  pldcc  your  fbat ion, :  and  draw  the  lines  A  C, 
A  D  and  A 1.  ^  ^  [ 

a.  diftlie  point  A,  with  any  dilfance,  defcribe  the  arch 
B  E  FG,  and  make  F  G  equal  to  E  B,  'and  draw  the  line 


A  G  H.  •  .' 

Continue  Cl  to  H,  fo  flrall  I  H  be  the  height  of  the 

ol^’eiit,’  required.  .  ^  -  •  '  y 

Demonllration.  E;.v  >  .  v  i\  i\ 


'  'Xheiangle  B*A  B  is  i  equal  to  G  A  F,  therefore  "jfihce 
Hd  isPeeh  under  the  very  fame  angle,  as  DC,  by  problem 
hereof,  H  CEin  appearance  equal  to  DC,  and  is' the 
true  height  of  that  object,  whidi  is  what  was  to^be  de- 
Jti^ititrdtedr  aof  '  d)  .rh 
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Architecture,  Gardening,  Menfuration,  and 

Land-Surveying,  Geometrically  demonftrated.  ' 
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Of  Geometrical  Axioms  and  Analogies,  for  the 
Menfuration  of  all  Kind  of  Lines,  fuperfici- 
al  Figures,  and  folid  Bodies,  ©’c. 


Since  the  Menfuration  of  all  Kind  of  W 'ifh  is 
for  the  Generality  performed  by  Crofs  Multiplication^ 
therefore  I  will  firfi  explain  the  fame,  and  after¬ 
wards  proceed  to  Menfuration  in  general. 


Sect.  I. 


Of  Crofs  Multiplication^ 


E  T  it  be  required  to  multiply  feven  feet,  thme 
inches,  fix  parts,  by  five  feet,  four  inches,  nx 


parts. 


Place 


107^ 


3 
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Of  Crofs  Multiplication. 


Place  the  numbers  thus 


feet.inch.part. 
7  :  g  :  d 
y  :  4  :  d 


1 .  Multiply  s  feet  by  7,  and  the  product  is  3  5* 

а.  Multiply  the  feet  into  the  inches^  as  s 
into  g,  which  is  I^  of  which  make  one 
foot;,  which  place  under  the  feet^  and  the 
remaining  g  under  the  inches. 

g .  Multiply  the  7  feet  into  4  incheS;,  and  ) 
the  product  is  1 8,  wherein  is  twice  andC  ^ 
4  remaining,  which  is  x  feet  and  4  inches/ 
which  place  under  feet  and  inches.  ) 

4.  Multiply  the  inches  into  themfelves 
and  their  produd  is  ix,  which  is  i  inch, 
which  place  under  inches. 

y.  Multiply  the  parts  into  the  feet,  as  d"") 
times  7  is  4X,  wdierein  ix  is  contain’d/ 
thrice,  and  6  remaining,  which  is  g  inches^  o 
and  ,6  parts,  which  write  under  inches  and\ 
parts.  ) 

б.  Multiply  the  6  parts  into  the  y  feet,) 

and  the  produ6l  is  go,  or  x  inches  wdiich>  o 
alfo  write  down.  ‘  j 

7.  Multiply  the  parts  into  the  inches,  as  ) 

6  into  g,  and  the  fum  is  18  parts,  or  i  partV 
and,* ,,  which -write  dowm  under  parts,  as(  ^ 
thus.  ‘  \ 

8.  Multiply  the  6  into  4,  and  the  pro¬ 
duct  is  24,  or  X  parts,  which  alio  place  under 
parts,  thus.  • 

Lqjlly,  Multiply  the  parts  into  them-) 
felves,  and  their  produft  is  ^6,  of  which^  o 
144  make  i  part,  therefore  gd  is  \ 

And  the  fum  is  39 
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Sect.  II. 

Of  Geometrical  Axioms  for  the  Menfuration  of  Lines 

and  fuperficial  Figures. 

Plate  XVII. 

Problem  I. 

To  meafure  the  geometrical  fquare  A  BCD,  whoje  fides 
are  each  equal  to  i6  foot  6  inches. 

Rule. 

Multiply  any  one  lide,  as  AB,  \6  foot  6  inches,  by  any 
other  of  the  lides,  as  B  D,  and  the  product  will  be  1- 

foot  i6  inches,  the  fuperficial  content  required. 

Problem  II. 

Tomeajure  the  parallelogram  ABCD,  whofe  longeji 
ftde  is  equal  to  foot  9  inches ^  and  its  Jhorteji  to  6  foot 
6  inches. 

Rule. 

Multiply  the  length  x8  foot  9  inches,  by  the  breadth  pjg  u 
6  foot  6  inches,  and  the  product  is  186  the  fuperficial 
content  required. 

Problem  III. 

To  meafure  the  triangle  N  M  O,  'whofe  lo7igeJi  fide  N  O 
h  equal  to  ^1,  foot^  and  the  perpendicular  MA  to  16  foot. 

fl}:^  That  before  any  right  lined  triangle  is  meafured,  a 
perpendicular  line  is  let  fall  upon  the  longefl  fide  (or 
bafe)  from  the  oppofite  angle. 

Rule. 

Multiply  half  the  perpendicular  {gciz.  8.)  by  42,  the 
length  of  the  bafe  N  O,  and  the  produ<5l  3  3  d  is  the  fuper- 
ficial  content  required. 

Problem  IV. 

To  meafure  the  trapezium  O  M  N  V. 

F  f 


Rule. 


I  xo 


Fig.  IV. 


Fig.  V. 


Fig.  VI. 


Fig.  XV. 
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Rule. 

I.  Draw  the  line  M  and  then  the  tx^apezium  is  divi¬ 
ded  into  two  triangles. 

1.  Mcafure  each  triangle  feverally^,  and  the  fums  toge¬ 
ther,  and  the  total  will  be  the  fuperficial  content  required. 

Problem  V. 

To  meaftire  any  irregular  figure:,  as  the  figure  L,  O,  V 
R.  S,  N,  M,  I,  D,  E,  W.  .  .  . 

Rule. 

1.  Divide  the  figure  into  triangles,  and  meafure  each 
triangle  feverally,  and  note  its  quantity. 

2.  Add  all  the  triangles  together,  and  the  total  will  be 
the  liiperficial  content  of  the  figure  required. 

Problem  VI. 

To  meafure  any  regular  polygon:,  ^  pent  agon  Joe  x  agon y 

heptagon,  o&agon,  nonagon,  or  decagon. 

For  the  menfuration  of  all  thofe  regular  polygons,  there 
is  one  general  rule,  viz. 

Multiply  half  the  circumference,  as  E,  O,  M,  I,  by 
the  radius  or  femidianieter  AN,  and  the  produdl  will  be 
equal  to  the  fuperficial  content  required.  Or  otherwife, 
you  may  divide  the  figure  into  triangles,  and  then  meafure 
each  triangle,  and  add  up  the  Him  total  of  the  whole,  and 
that  lhall  be  the  fuperficial  content  required. 

Problem  VII. 

The  fide  of  a  pentagon,  Szc.  as  B  A  giveUy  to  find  the 
femidianieter  of  a  circle  injcrihed  therein. 

Rule. 

As  182  is  to  125*,  fo  is  the  fide  of  the  polygon  (be  it 

any  whatfoever)  to  the  radius  of  the  circle  infcribed 
therein. 

Problem  VIII. 

To  meafure  any  circle,  or  feCtion  of  a  circle. 

The  diameter  of  every  circle  hath  fuch  proportion  to 

its  own  circumference,  as  7  hath  to  22,  or  rather  as 

1 1  g  is  to  5  5*7,  therefore  if  any  one  be  given,  the  other 

may  thus  befound.  Rule 
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Rule  I. 


The  diameter  being  given,  to  jfind  the  circumference, 

% 

Pradice. 


Multiply  the  diameter  given  by  and  the  produdl 
divide  by  7,  the  quotient  is  the  circumference  required. 

Rule  11. 

The  circumference  being  given,  to  find  the  diameter. 

Pradlice. 

Multiply  the  circumference  given  by  7,  and  divide  the 
produd  by  and  the  quotient  is  the  diameter  required. 

Rule  III. 

The  diameter  of  a  circle  being  given,  to  find  the  area. 

Pradice. 


I.  Multiply  the  diameter  into  itfelf,  and  that  produd 
multiply  by  ii. 

%.  Divide  the  laft  product  by  14^  and  the  quotient  is 
the  area  required. 

Rule  IV. 

The  circumference  of  a  circle  being  given,  to  fnd  the 
area. 

Pra(5lice. 


I.  Multiply  the  circumference  given,  by  itfelf,  and  the 
product  alfo  multiply  by  7. 

X.  Divide  the  laft  produd  by  88,  and  the  quotient  will 
be  the  area  required. 

Rule  V. 

The  circumference  and  diameter  of  a  circle  being  given, 
to  find  the  area. 

‘  Pradice. 

,  } 

Multiply  half  the  circumference  by  half  the  dia¬ 
meter,  and  the, product  will  be  the  area  required. 

Rule  VI. 

The  area  of  any  circle  being  given,  to  find  the  diameter. 

.  Pradice. 


\ 
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Pra6lice. 

Divide  the  area  given  by  1 1,  and  the  quotient  is  tlie 
diameter  required. 

Or  thus. 

As  IX,  is  to  x8,  fo  is  the  area  to  the  diameter  required. 

Rule.  Vn. 

The  area  of  any  circle  being  given,  to  Ji^d  its  circum^ 
ference. 

Pradlice. 

As  7  is  to  88„  fo  is  the  area  to  the  fquare  of  the 
circumference,  whole  root  is  the  circumference  required* 

Rule  VIII. 

The  area  of  any  circle  being  given,  to  f  ind  the^  fide  of 
a  fquare  equal  thereunto. 


Pradlice. 

Extract  the  fquare  root  of  the  area  given,  and  the  root 
lliall  be  the  fide  of  the  fquare  required. 

Rule  IX. 

The  diameter  of  any  circle  being  given,  to  find  the 
fide  of  a  fquare,  the  content  of  which  fquare  Jhall  be  e- 
qual  to  the  fuperficial  content  of  the  circle,  whofe  dia¬ 
meter  was  given. 

Pradice. 

As  7  is  to  XX,  fo  is  the  fquare  of  the  radius  to  the  area 
required. 

Or  thus. 

As  1 13  is  to  3  yy,  fo  is  the  fquare  of  the  radius  to  the 
area  required. 

Rule  X. 

The  diameter  and  curve  line  of  a  femicircle  being  given, 
to  find  the  content. 

Pradice. 

Multiply  \  the  curve  by  the  radius,  and  the  produd  is 
the  content  required. 


Rule 


”3 
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Rule  XL 


The  radius  and  cur^e  line  of  a  fe&or  of  a  circle  being 
gi^en^  to  find  the  content. 

•  Pradice. 

Multiply  the  radius  by  j-  the  curve  line,  and  the  pro- 
duft  is  the  content  required. 

Rule  Xn. 

Any  part,  or  fegment,  of  a  circle  heing  given, 

D  L,  fig.  XVIII.  to  find  the  area  thereof. 

Pradlice. 


I.  By  problem  XL  fea.  II.  part  I.  find  the  center  E  of 
the  arch  BCD,  and  draw  the  lines  B  E  and  D  E,  which 

will  complete  the  quadrant  E  B  C  D. 

Bv  the  laft  rule,  meafure  the  whole  reftor  E  BU, 
and  from  it  dedud  the  triangle  EBD,  and  the  remamder  is 
the  content  of  the  fegment  required. 


Problem  IX. 

To  meajure  any  ellipfis  or  oval  fornt^ 

Rule. 


Multiply  the  longeft  diameter  by  the  Ihorteft,  and  ex- 
traa  the  Iquare  root  of  the  produa,  which  fquare  root 
lhall  be  the  diameter  of  a  circle  equal  to  the  ellipn^  which 
being  given,  you  may  by  the  preceding  problem  find  the 

area  required. 

Problem  X. 


To  meafure 
fphere. 


the  fuperfcies  of  a  fphere ,  or  henti- 
Rule. 


The  fuperficies  of  a  fphere  is  equal  to  four  great  cities 
of  that  fphere,  therefore  find  the  area  of  a  circle,  whole 
diameter  is  equal  to  the  diameter  of  the  fphere  given,  and 
four  times  that  area  is  the  area  of  the  fphere  required, 
and  confequently  the  half  is  the  area  of  the  hemifpheie 
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Or  thus. 

Multiply  the  diameter  by  the  circumference,  and  the 
produdl  fliall  be  the  fuperficial  content  of  the  fphere  or 
globe.  And  if  the  axis  only  is  given,  the  fuperhcial  con¬ 
tent  may  thus  be  found,  n)tz.  as  7  is  to  xx,  fo  is  the  fquare 
of  the  diameter  to  the  content  required. 

Problem  XL 

To  me  a  fur  e  the  Juperficial  eontent  of  cone. 

Prad:ice. 

I.  Find  the  fuperficial  content  of  the  bafe  bv  problem 
VIIL  hereof 

.  X.  Multiply  the  length  contained  between  the  vertex 
and 'the  circumference  of  the  bafe,  by  ^  the  circumference 
of  the  bafe,  and  to  the  produd:  add  the  content  of  the 
bale,  ^ind  the  total  is  the  content  required. 

Problem  XIL 

To  meafure  the  JuperJicial  content  of  any  pyramis. 

I.  By  the  definition  55.  fed.  I.  part  1.  a  pyramis  is 
comprehended  under  divers  flat  fuperficies,  whofe  areas 
being  found  by  the  preceding  problems  and  added  to¬ 
gether,  their  total  will  be  the  content  required. 

.  Ih'f ;  r  '  Problem  XIII. 

r  •  • 

'  ^  ,  \ 

Tp  find  the  fuperficial  content  of  a  cylindef. 

'  Pradice. 

I.  Find  the  area  of  both  ends  by  problem  VIIL  hereof, 
as  alfo  its  circumference,  which  multiplied  into  the  length, 
and  the  produd  added  to  the  areas  of  both  ends,  their  to¬ 
tal  is  the  content  required. 

Problem  XIV. 

\ 

To  meafure  the  fuperf  icial  content  of  any  fragment  m' 
part  of  a  glohe,  or  fphere. 

Pradice. 

As  the  whole  diameter  of  the  globe  is  to  the  fuperfi- 
cial  content  of  the  globe,  fo  is  that  part  of  the  diameter 
belonging  to  the  -part,  or  fragment  of  the  globe,  to  the 
fuperficial  content  required.  Sect. 


Sect,  IIL 


Plate  XVlIJ 

Of  Geometrical  Axioms  for  the  Menfurattott  of 

folid  Bodies.^ 

Problem  L 

To  me'afure  the  foUdity  of  ^  cuU,  as  the  cube  ABCIX^ 
whofe  fide  is  equal  to  3  foot. 

Proportion.  ■ 


As  I  is  to  3  the  breadth,  fo  is  3  to  9,  and  o  to  ^7 
the  folid ity  required. 

Or  thus, 

I.  Multiply  the  lide  3  by  3,  the  product-  is  9. 
a.  Multiply  the  laft  produdl  9  by  3  the  depth,  and  the 
produa  will  be  x7,  the  folidity  required. 

^  ’Tis  to  be  obferved  that  a  parallelopipedon  is  but 
a  long  cube,  and  that  the  above  rules^  or  proportions 
will  meahire  the  fame,  therefore  an  example  is  need- 
lelk  See  fig.  X.  ‘  ‘  ' 


Problem  II. 

To  meafure  a  pyramh,  as  the  pyramis  MAQN, 
whofe  hafe  is  a^ geometrical  fquare^  having  each  of  its 
Jides  equal  to  d,  and  its  altitude  to  1.2.  foot. 


Rule. 

*  '  ,  ‘  r  .  .  .  .  ,  - 

#  *  •  Mj  »  >  - 

I.  Find  the  area  of  the  bafe.  j 

1.  Multiply  the  area  by  ^  of  the  altitude,  and  the 
plodu(5l  will  be  the  folidity  required.  And  as  this  is  the 
rule  by  which  a  cone  is  alfo  meafured  (as  the  cone,  fig. 
XII.)  therefore  ’tis  needlefs  to  add  an  example. 


Fig.  XI. 


.  Problem 
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Problem  III. 

* 

To  meufure  the  jruftum  of  a  cone,  or  pyramis,  as  the 
friijiurn  A  and  1^,  in  XIII,  XIV. 

Rule. 

1.  Find  the  area  of  each  end  of  the  friiltum. 

1.  Multiply  one  area  by  the  other,  and  extra(5l  the 
fquare  root  of  their,  produd. 

5 .  Add  this  fquare  root  to  the  fum  of  both  areas,  and 
their  fum  multiply  by  ^  of  the  fruftum  s  length,  and 
that  produa  hiall  be  the  true  folidity  required. 

If  you  find  the  areas  in  inches,  you  muft  divide  the 
folidity  fo  found,  by  17x8,  the  number  of  cubical 
inches  in  a  cubical  foot,  and  the  quotient  will  be 
the  content  in  feet. 

GCJ"  I  do  advife  the  young  ftudent  to  be  perfed  in  this 
problem,  for  hereon  depends  the  whole  truth  of  timber 
meafuring,  which  hitherto  has  been  kept  in  the  dark,  to 
the  great  injury  of  all  gentlemen,  who  have  difpofed  of  great 
quantities  of  timber  according  to  the  cultomary  (tho’  falfe 
and  bafe)  way  of  meafuring. 

Problem  IV. 

To  meafure  the  folidity  of  a  fphere,  globe,  or  ball. 

Suppofe  the  diameter  of  a  fphere,  globe,  &c.  be  i  x  in¬ 
ches,  what  is  the  folidity  thereof? 

Proportion. 

As  XI  is  to  II,  fo  is  the  cube  of  the  diameter  to  the 
folidity  required. 

Or  thus. 

Cube  the  diameter,  multiply  by  ii,  and  divide  by  xi. 
See  the  operation. 


Diameter 
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Diameter  ix 

IX 

Produd  T/j./j, 

IX 

x^ 

17^8  The  diameter  cubed. 

Multiply  by  n 


17x8 

17x8 

Divide  by  xiAi9oo8(9oy,  Iblidity  required. 

y 189  *  * 

108 

loy 

remains. 

Problem  V. 

The  Joltdhy  of  a  jphere  leing  given,  to  find  its  dia¬ 
meter  or  axis. 

Pra(5lice. 


As  IX  is  to  4Xj 
required. 


fo  is  the  Iblidity  to  the  axis  or  diameter 

Problem  VI. 


.  -^figment  or  portion  of  a  jphere  being  given,  to  find 
Its  axis. 

Pradtice. 

I.  Multiply  -  the  chord  of  the  legment,  and  divide  the 
produ(T  by  the  height  of  the  fegment. 

X.  For  the  quotient  add  the  height  of  the  given  por¬ 
tion;,  and  the  fum  is  the  axis  required. 

Pro  b  l  EM  VII. 


T 0  meafure  the  folidity  of  a  cylinder. 

Rule 


I.  Pind  the  fuperficial  content  of  one  end. 

X.  Multiply  the  area  fo  found  by  the  lengthy  and  the 
produd  is  the  content  required. 


Problem 
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Problem  VIIL 

To  meafure  the  folidity  of  a  prijm. 

I.  Find  the  fuperficial  content  of  one  end. 

1.  Multiply  the  content  fo  found,  by  the  length,  and 
the  produd:  is  the  folidity  required. 

Problem  IX. 

To  meafure  the  folidity  of  a  mounts  terrace  'Walk^  ca¬ 
nal,  &c. 

Let  A  B  C  D  E  F  reprefent  the  profile  of  a  mount,  ter¬ 
race  walk,  &c.  and  tis  required  to  meafure  the  folidity 
thereof  ^ 

Rule. 

1.  The  ’flopes  ABE  and  CDF,  are  prifms,  there¬ 
fore  meafure  thofe  parts  according  to  the  laft  problem. 

2.  The  body,  or  iiiidft  B  C  E  F,  is  a  long  cube.  There¬ 
fore  meafure  that  part  according  to  problem  I.  hereof 

3.  Add  both  their  quantities  together,  and  the  total 
fliall  be  the  folidity  required. 

^  This  kind  of  meafure  is  always  meafured  by  the  cu¬ 
bical  yard  (which  by  gardeners  is  called  a  load)  and 
contains  27  cubical  feet.  Therefore  if  the  dimenfions 
be  taken  in  feet,  the  folidity  muff  be  divided  by  27 
and  the  quotient  will  be  the  folidity  in  yards.  " 

The  profile  fig.  XVII.  is  a  reprefentation  of  the  infide 
of  a  canal,  fifh-pond,  &c.  and  is  meafured  by  the  very 
fame  rule  as  the  above.  Therefore  to  repeat  the  fame  again 
is  needlefs. 

Thefe  three  laft  fedions  being  duly  confider’d,  and  well 
underftood  (which  may  foon  be  done)  the  young  ftudent 
will  thereby  be  enabled  to  meafure  the  fliperficial  or  fblid 
content  of  any  figure  or  body  whatfoever.  And  feeing 
that  themoft  difficult  part  of  the  menfuration  of  building, 
land,  &c.  confifts  in  the  manner  of  taking  the  dimenfions, 
therefore  that  fhall  be  the  work  of  the  next  fe<ftion,  to 
which  I  proceed. 


Sect. 


Sect.  IV. 

Of  the  fever al  Meafures  that  Artificers  work  is  ac¬ 
counted  hy^  and  the  Manner  of  taking  their  Di- 
menfions. 

I.  Of  Carpenters  work. 

I.  'I"'*  H  E  principal  work  of  carpenters  is  flooring,  par- 
■*-  titioning,  and  roofing,  all  which  are  meafured  by 
the  fquare,  or  loo  feet  produced  by  lo  feet  fquared  or 
multiplied  into  itfelf. 

X.  When  you  are  to  take  the  dimenflons  of  the  frame 
of  any  timber  floor,  you  mull  allow  for  the  length  of  the 
joifl:  laid  in  the  walls,  which  is  generally  9  or  lo  inches. 

3.  When  you  meafure  flooring,  without  joift,  the  di- 
menfions  are  to  be  taken  to  the  extreams  thereof^  out  of 
which  you  mull  dedud  the  well-holes  of  the  ftair-cafe,  and 
the  chimney  ways. 

4.  When  you  meafure  partitioning,  you  mufl:  dedud: 
doors  and  door-cafes,  and  windows  allb,  provided  they  are 
not  to  be  included. 

y.  When  you  meafure  roofs,  meafure  the  length  of  the 
rafters  by  the  length  of  the  roof,  and  afterwards  the  hypps 
fingly  (inftead  of  the  common  way,  by  allowing  one 
and  ^  the  fuperficial  content  of  the  ground  plot)  without 
making  any  dedudions  for  the  holes  of  the  chimney  fliafts, 
or  vacancies,  for  sky  or  lanthorn  lights,  except  ’tis  agreed 
on  otherwife. 

6.  Doors,  fliop-windows,  &c.  are  meafured  by  the  fquare 
foot,  and  alfo  fafli  frames,  &c.  flairs  and  ftair-eafes  are 
accounted  for  by  the  ftep,  in  proportion  to  the  nature  and 
goodnels  of  the  work. 

7.  There  be  divers  forts  of  work  meafured  by  running 
meafure,  viz.  in  length  only  ;  fuch  as  cornices  in  general, 
pent-houfes,  timber  fronts,  rails  and  balaflers,  guttering, 
lintelling,  skirting  boards,  breftfomers,  benching,  fliel- 
ving,  &c. 

II.  Of  Glaziers  work. 

Glaziers  work  is  meafured  by  the  fquare  foot,  and  the 
dimenflons  are  taken  in  feet,  inches,  and  parts,  and  the 
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moft  material  things  to  be  obferved  therein,  are  the  fol¬ 
lowing. 

I.  That  in  meafiiring  of  glazing  in  one  building,  there 
are  many  times  windows  of  one  magnitude,  and  at  fuch 
times  you  need  meafure  but  one,  and  thereby  account  for 
the  others. 

That  femicircle,  ovalar,  &c.  windows  be  meafured, 
as  fquare  windows,  whofe  breadths,  &c.  are  equal  to  their 
diameters  ;  and  the  reafonfor  fo  doing  is,  becaufe  there  is 
great  wafte  in  cutting  the  glafs,  and  much  more  time  ex¬ 
pended  therein,  than  if  the  whole  was  a  fquare  window. 

III.  Of  Joiners  work. 

1.  Joiners  work  is  meafured  by  the  fquare  yard  (of  9 
feet)  but  their  dimenfioiis  are  taken  in  feet  and  inches, 
and  the  producT  being  divided  by  9  (the  fquare  feet  in  a 
vard)  the  quotient  is  yards. 

2.  In  taking  tlie  dimenfions  you  mult  obferve  the  fol¬ 
lowing  rules. 

1.  In  taking  the  height  of  any  cornifli,  wainfcot,  &c. 
that  you  meal'ure  with  a  line  into,  and  about,  every  moul¬ 
ding,  as  is  contained  between  the  deling  and  the  floor, 
which  you  mult  call  the  height,  or  breadth,  and  the  cir¬ 
cumference  of  the  room  meafured  on  the  floor,  the  length, 
which  being  multiply'd  as  is  taught  in  fed.  I.  hereof,  and 
divided  by  9,  the  quotient  is  the  content  thereof. 

2.  When  you  meafure  window-fliutters,  doors,  draw¬ 
ers,  feats,  or  pews  in  churches,  &c.  you  mufl:  account  the 
meafure  dis  much  more  that  it  contains,  in  regard  to  its  be¬ 
ing  worked  on  both  fides,  and  is  what  workmen  call  work 
and  r  work. 

3.  That  in  meafuring  wainfcot  you  always  dedud  the 
doors,  chimneys,  and  windows  contained  therein. 

4.  That  you  meafure  the  window  boards,  faphetas, 
cheeks,  skirt  boards,  &c.  by  themfelves.  And, 

Lajily,  When  joiners  make  cornice  and  bafe,  and  fub- 
bafe,  &c.  fingly,  they  are  meafured  by  running  meafure, 
as  alfo  architrave  and  freize. 

N.  B.  That  chimney-pieces,  frontifpieces  of  doors,  or¬ 
naments  of  windows,  pediments,  &c.  are  valued  ac¬ 
cording  to  their  goodnefs,  at  -  -  -  per  piece. 

IV.  Of  Painters  work. 

I.  Painters  work  is  meafured  and  taken  as  joiners,  both 
in  refped  to  girting  about  the  moulding,  as  well  as  in 

meafuring 
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iiieafuring  the  length  on  the  circumference  of  the  floor, 
&c.  and  the  dedudions  to  be  made  are  the  lame,  but  in- 
Itead  of  accounting  doors,  window-fliutters,  8cc.  work  and 
half  work,  they  account  it  all  whole  work. 

1.  Window-lights,  bars,  cafements,  &c.  are  done  at - 

per  piece^  and  oftentimes  cantalivers,  modillions,  &c.  and 
ornaments  between  them. 

V.  Of  Plallerers  work. 

Plallerers  works  are  principally  of  two  kinds,  viz.  cieling 
work  which  is  lathed  and  plaltered,  and  rendering,  which 
is  alfo  of  two  kinds,  viz.  rendering  upon  brickwalls  free 
from  quarters,  &c.  and  rendering  in  partitions  between 
quarters,  which  are  all  meafured  by  yard  meafure,  taken 
by  feet  and  inches,  and  reduced  into  yards,  as  before  de¬ 
livered. 

The  principal  things  to  be  obferved  in  taking  the  di- 
menlions  are  the  following. 

1.  To  deduft  chimneys,  windows,  and  doors. 

2.  To  make  no  dediuTions  (in  rendering  upon  brick)  for 
doors  or  windows,  by  reafon  the  jaums  and  heads,  general¬ 
ly  exceed  the  dimenlions  of  the  vacancies. 

3 .  That  fuch  fommers  and  girders  as  lie  below  a  cieling 
be  deducted,  if  the  workman  find  materials,  otherwife  not. 

4.  In  rendering,  when  materials  are  found  by  the  work¬ 
man,  to  dedud  J  for  the  quarters,  but  when  workmanfliip 
only  is  found,  no  dedudion  mult  be  made,  for  the  work¬ 
man  could  have  rendered  the  whole  as  foon  as  if  there  had 
been  no  quarters  there. 

y.  When  you  meafure  whiting  and  colouring  between 
quarters,  you  mult  add  a  fourth  or  fifth  part,  for  the  returns 
or  fides  of  the  quarters. 

Laftly,  Ornaments  in  plalter,  as  ornaments  in  cielings, 
capitals,  architraves,  freizes,  cornices,  &c.  are  meafured 
by  foot  meafure,  in  length  only  at  ---- per  foot  according 
to  the  goodnefs  and  nature  of  the  work. 

VI.  Of  Mafons  work. 

Mafons  work  is  meafured  three  different  ways,  as  firlt, 
running  meafure,  as  the  coping  of  walls,  &c.  Secondly, 
fuperficial,  as  pavements,  &c.  And  laltly  folid,  as  blocks 
of  marble,  &c.  which  feveral  meallires  being  all  perfor¬ 
med  by  the  3  firlt  fe6lions  hereof,  I  need  fay  no  more  there¬ 
of,  but  that  their  dimenlions  are  taken  in  feet,  inches  and 
parts. 
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VIL  Of  Bricklayers  work. 

Of  bricklayers  work  there  are  divers  kinds^  but  the  prin¬ 
cipal  are  walling,  tyling,  and  paving. 

I.  Of  walling,  perfonned  by  the  rod. 

I.  Of  walls  there  are  divers  kinds,  in  refped  to  their 
length,  height  and  thicknefs’s,  whofe  dimenfions  are  always 
taken  in  feet  and  inch  meafure  in  refpedl  to  length  and 
height,  and  by  the  length  of  a  brick,  &c.  in  refpe<5l  to 
their  thicknefs. 

X.  The  meafure  by  which  brickwalls  are  accounted  is 
a  fquare  rod  or  i6  feet  6  inches  fquared,  whofe  produd: 
or  quantity,  is  ^7^  feet  fquare  and  ^6  inches,  or  whofe 
Ms  1^6  feet  and  quarter  6S  feet 

g.  The  manner  of  meafuring  brick  walls  is  the  very  fmie 
as  any  other  fuperficial  meafure,  provided  their  thicknefs 
be  exactly  the  Itandard  thicknefs,  viz.  one  brick  and  ^  and 
the  product  of  the  dimenfions  divided  by  xd,  where¬ 
by  the  number  of  fquare  rods  contained  therein  may  be 
known. 

4.  When  the  thicknefs  of  brickwalls  exceeds  or  is  lefs 
than  the  flandard  thicknefs  of  one  brick  and  half,  they  mud: 
be  reduced  thereunto  by  this  general  rule. 

Multiply  the  fuperficial  content  of  the  wall  by  the  num¬ 
ber  of  half  bricks  contained  in  the  thicknefs,  and  divide 
the  producT  by  three  (the  number  of  ~  bricks  contained  in 
the  flandard  thicknefs  of  one  brick  and  )  and  the  quo¬ 
tient  fliall  be  the  true  content  of  the  wall,  reduced  to  the 
flandard  thicknefs  of  one  brick  and  half,  as  required. 

y.  When  brickwalls  are  of  divers  thicknefs  they  mufl 
be  feveraly  taken,  and  their  feveral  quantities  being  added 
together  will  be  the  content  of  the  whole,  as  required.  And 
here  note,  that  whatfoever  doors,  windows.  See.  are  con¬ 
tained  in  the  feveral  thicknefles  of  fuch  walls,  that  you 
dedu6l  them  out  of  the  total  produdl  of  the  refpedkive  di¬ 
menfions  or  thicknefs,  wherein  they  are  fituate,  and  the 
remainder  will  be  the  true  content  of  the  work. 

6.  When  you  are  to  meafure  walls  that  meet,  and  confli- 
tute  an  angle,  you  mufl  take  the  length  of  one  wall  to 
the  out-fide  of  the  angle,  and  the  other  to  the  infide. 

7.  When  you  have  any  chimneys  to  meafure,  meafure 
them  as  a  folid,  and  dedudl  the  vacancies,  (as  taught  by 
^ interns  Mtzndey  in  his  appendix  of  chimneys  reformed 
in  his  Mellificiuyn  Menfionis)  and  thereby  you  will  have 
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the  true  folidity ;  but  if  you  pradlice  the  comjuon  way  of 
girting  chimneys,  you  never  can  have  the  true  content, 
and  will  always  remain  in  the  dark,  as  many  ftubborn  i^-- 
norant  conceited  fools  now  are. 

2.  Of  walling,  performed  by  foot  meafure. 

1.  This  part  of  walling  is  that  which  is  called  ornament, 

fiich  as  arches  over  doors,  windows,  &c.  Facios,  archi¬ 
traves  of  doors,  windows,  &c.  freizes,  cornices,  rullick 
cones,  rubbed  returns,  &c.  and  in  fliort  all  kind  of  work 
performed  in  a  rubbing  houfe  with  ax  and  Itone  is  orna¬ 
mental  work,  and  is  always  performed  at - pef'  foot. 

2.  When  you  have  any  of  thefe  ornaments  to  meafure, 
that  have  unequal  lides,  as  the  arch  over  a  window,  &c.  you 
mufb  take  the  dimenfion  thereof  in  the  middle  and  there¬ 
by  ’twill  be  a  mean.  And  befides  the  aforefiid  ornaments 
which  are  performed  by  foot  meafure,  there  are  divers  o- 
ther  ornaments  that  are  performed  - piece,  and  fuch  arc 
peers,  columns,  pillafters,  architraves,  freizes,  cornices, 
grottos,  cafeades,  pediments,  &c.  which  are  valued  accor¬ 
ding  to  the  nature  and  goodnefs  of  the  materials  and  work- 
manfliip. 

3.  Of  tyling. 

1.  As  carpenters  meafure  their  roofs  by  the  fquare  of  10 
feet  {viz.  100  )  fo  alfo  do  bricklayers  their  tyling,  whofc 
dimenlions  are  always  taken  in  feet  and  inch  meallire,  and 
their  products  being  divided  by  100  (the  number  of  fquare 
feet  in  a  fquare)  the  quotient  is  the  content  required. 

2.  When  you  take  the  dimenlion  of  a  rool^  you' m lift 
firft  meafure  the  whole  length,  as  far  as  the  tiles  are  laid, 
for  your  length,  and  from  the  ridge  to  the  eves  for  the 
depth,  and  thereby  the  quantity  of  tyling  will  exceed  the 
quantity  of  roofing,  by  fo  much  as  the  tyles  go  beyond 
the  roof  at  each  end,  and  over  the  eves  board. 

3 .  It  often  happens,  that  in  fome  roofs  there  are  many 
hips  and  valleys,  which  mult  be  paid  for,  at  -—  per  foot 
running  meafure. 

N.  B.  That  what  is  here  faid  of  tyling,  the  fame  is  be 
underltood  of  flating. 

4.  Of  paving. 

Since  it  often  happens  that  cellars,  kitchins,  grottos, 
&c.  are  paved  by  bricklayers,  therefore  I  thought  it  necef- 
fary  to  mention  it  here,  at  the  conclufion  hereof  where- 

I  in 


i  24. 


Of  the  Manner  of  cafting  up. 

in  you  are  to  iinderftand,  that  the  dimenlions  of  fiich 
work  are  taken  in  feet  and  inch  ineafure^  and  the  content 
is  always  given  in  fquare  yard  nieafure,  as  plaltering,  ren¬ 
derings,  &c. 


Sect,  V. 


Of  the  Manner  of  cafling  up  the  Dimenfons  of  Land 
Meafure  taken  with  GunterV  Chain  (which  of 
all  others  is  the  hefi,^ 


Problem  L 

Siippofe  an  oh  long  piece  of  land  contain  ly  chains 
links  in  length,  and  13  chains  7y  links  in  breadth,  uuhat 
is  the  content  ? 

Rule. 

1.  Multiply  ly  :  ^y,  by  ig  ;  7T,  according  to  the  com¬ 

mon  way  of  vulgar  multiplications,  and  the  produd:  will 
be  2o,9d87y,  from  which  cut  off  the  five  lalt  figures  to- 
waids  the  right  hand^  viz.  ^^nd  the  remainder  to 

the  lefts,  'lOs,  is  the  number  of  acres. 

2.  Multiply  the  five  figures  cut  olf  by  4,  (the  number 
of  roods  in  an  acre)  and  the  product  will  be  587700^ 

from  which  cut  off  five  figureSs,  as  beforCs,  and  the  remain¬ 
ing  is  roods. 

g.  Multiply  thofe  figures  lafi:  cut  oft'  by  40  (the  num¬ 
ber  of  fquare  poles  in  a  rood)  and  the  produd  is  g  yooooo, 

from  which  cut  off  five  figures^  as  befores,  and  the  re¬ 
mainder  is  poles. 

Pajlly ,  If  piy  numbers  remain  in  the  laft  five  figures 
cut  offi  multiply  them  by  272  and  cut  off  five  figures, 
as  before,  and  the  remainders  to  the  left,  fliall  be  the  odd 

feet,  which  in  land  meafure  is  exatd:  enough.  See  the 
operation. 


Length 


12$ 


the  Dimenjiom  of  Land  Meafure,  See. 

Length  iru 

Breadth  iJ'JS 

^6rs 
io6']S 
A^SIS 

iS%S 

Acres  ±0)^6^^ s  Thefe  five  figures 
Multiply  by  4  The  roods  in  an  acre. 

Rods  3)87700  Thefe  five  figures 

Multiply  by  40  The  poles  in  a  rod. 

Poles  3  7)00000 

Problem  IL 

Plate  XVII. 

The  plan  of  a  piece  of  land  'with  the  area  ghen,  to 
f  ind  the  fcale  bj  which  it  'was  plotted^,  fappf^^  f^^h  a 
fcale  'Was  left. 

Suppofe  A  B,  C  Dj  to  be  a  plan,  equal  in  area  to  34 
acres  3 1  centefiins,  I  demand  by  what  fcale  the  figure  was 
plan’d. 

I.  If  you  meafure  the  fide  AB  with  a  fcale  of  10  in 
an  inch,  the  length  A  B  will  contain  38  chains  and  ix 
centefims,  and  the  breadth  A  C  d  chains  and  27  cente-  rig.  vir. 
fims.  The  content  will  be  found  to  be  23  acres  and  82 
parts.  Wherefore  if  you  divide  the  diltance  on  the  fcale 
of  logarithms  between  23  :  82,  and  34:  31  into  two  equal 
parts,  and  fetting  one  foot  of  your  compalfes  upon  10,  the 
imagin’d  fcale,  the  other  will  reach  to  12,  which  is  the 
fcale  required. 

Problem  III. 

Of  the  men  fur  at  ion  of  tnrf  with  which  grdfs  walks, 
plotts,  &c.  are  made.  The  turf  ufed  in  thefe  works,  is  the 
finef  that  can  be  had,  from  commons,  heaths.  See.  which 
are  generally  cut  at  one  f billing  per  100,  e'cery  turf  be~ 
ing  one  foot  in 'breadth  and  three  foot  in  length.  There¬ 
fore  to  find  what  quantity  of  turf  will  cover  any  walk, 

&c.  find  how  many  fquare  feet  are  contairld  therein,  and 
divide  that  number  by  3,  the  number  of  feet  in  a  turj, 
and  the  quotient  will  be  the  number  of  turf  reqtitred.  j4s 
for  example, 

K  k 


4 


There 


Of  the  Manner  oj  cajiing  up 

Tiicre  is  a  walk  to  be  turf’d;,  whofe  length  is  loo  foot, 
and  breadth  i6  feet,  how  many  three  foot  turf  will  cover 
the  fame,  fuppofing  no  wafte  to  be  made  ? 

The  length  loo 

The  breadth  i6 

Produdl  idoo  Which  divide  by  g,  as  follows. 

^\idoo/  5*3  3^  the  number  of  turf  re- 
/ 1  y  *  ‘V  (quired. 


10 

I  remains. 

Note,  That  this  calculation  fuppofes  no  walfe  to  be  made, 
which  in  laying  them  is  impolfible.  Therefore  the  ufual 
allowance  for  wafte  is  as  follows,  ^iz.  a  hundred  of  turf, 
which  contains  300  foot,  is  allowed  to  completely  fi- 
nilli  one  rod  of  ground,  which  contains  27 feet. 


Sect.  VL 

Of  divers  Analogies,  or  Troprtions,  in  Land  Meafure. 

Proportion  1. 

Handing  the  length  and  breadth  of  an  oblong  ginjen  in 
chains,  to  find  the  contents  in  acres. 

As  10  is  to  the  breadth  in  chains,  lb  is  the  length  in 
chains  to  the  content  in  acres. 

Proportion  11. 

Handing  the  perpendicular  and  bafe  of  a  triangle  given 
in  perches,  to  find  the  content  in  acres. 

As  3  20  is  to  the  perpendicular,  fo  is  the  bale  to  the 
content  in  acres. 
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the  Dimenjions  of  Land  MeafurCy  See. 

Proportion  HI. 

Having  the  perpendicular  and  hafe  of  a  triangle  given 
in  chains^  to  f  ind  the  content  in  acres. 

As  'lo  is  to  the  perpendicular,  fo  is  the  bafe  to  the 
content  in  acres. 

Proportion  IV. 

Having  the  content  of  a  fuperficies  in  one  hind  of  mea- 
fure,  to  Jind  the  content  of  the  Jame  fuperficies,  accor¬ 
ding  to  any  kind  of  perch  me  a  jure. 

As  the  length  of  the  fecond  perch  is  to  the  length  of 
the  firfl:  perch,  fo  is  the  content  in  acres  to  a  fourth  num¬ 
ber,  and  the  fourth  number  to  the  content  in  acres  re¬ 
quired. 

Proportion  V, 

Having  the  length  and  hreadth  of  an  ohlongjuperficies 
given  in  perches,  to  f  ind  the  content  in  acres. 

As  I  do  is  to  the  breadth  in  chains,  fo  is  the  length  in 
perches  to  the  content  in  acres. 

Proportion  VI. 

Having  the  length  of  a  fuperficies  in  chains,  to  find 
the  hreadth  of  an  acre. 

As  the  length  in  chains  is  to  ten,  fo  is  one  acre  to  the 
breadth  in  chain  meafure. 


THE 

PRACTICE 

O  F 


At  chit  eel  lire.  Gardening,  Menfuration,  and 

Land-Surveyings  Geometrically  demonftrated. 


PART  IV. 

Containing  divers  excellent  Tables  of  Menfurati¬ 
on,  which  fliew,  by  infpedlion,  the  true  fu- 
perficial,  or  folid  Content,  of  any  Kind  of 
Meafure,  according  to  any  Dimenfions  given. 


Sect.  I. 


Of  Englifli  Meafures  ufed  in  Lands  and  Buildings. 


|I3  EFORE  I  begin  the  tables,  ’twill  not  be  improper  to 
infert  the  following  meafures,  That 


A  fquare  foot 
A  cubical  foot 
A  fquare  yard 
A  cubical  yard 


1 


CD 

G 

+-> 

G 

O 

U 


144  fquare  inches. 
1718  cubical  inches. 
9  fquare  feet. 
x7  cubical  feet. 


A 


A  fquare 

A  load  of  timber 


0 

A  load  oCj  : 
planks 


4 


inches  thick. 


A  geometrical  pace 
A  geometrical  perch 
A  ftatute  pole  or  perch 
A  fquare  ftatute  perch 
A  woodland  pole  or  perch 
A  fquare  woodland  pole 
A  forreft  pole  or  perch 
A  fquare  forreft  pole 
4  ftatute  perches 
10  chains  length 
4  chains  length 
40  fquare  perches 
4  rood,  or  I  do  perches 
A  hide  of  land 


s 


G 

• 

a 

o 

U 


100  fquare  feet,  or  10  foot 
every  way. 
yo  foot  cubical. 

300  fquare  feet, 
loo  fquare  feet. 

I  yo  fquare  feet. 

400  fquare  feet, 
doo  fquare  feet, 
y  feet  ^ 

10  feet  kin  length, 
id  feet 

fquare  feet. 

1 8  foot  in  length. 

5 14  fquare  feet. 

foot  in  length. 

441  fquare  feet. 

One  chain  length. 

A  furlong  or  acre’s  length. 
An  acre’s  breadth. 

A  rood  or  ~  acre. 

An  acre. 

100  acres 


I  29 


Bricks  according  to  the  ftatute,  ftiould  be  9  inches  in 
length,  4  inches  ~  in  breadth,  and  ^  inches  ~  in  thicknels ; 
500  is  a  load.  Plain  tile,  in  length  10  inches  breadth 
6  inches  and  thicknefs  Jinch;  1000  is  a  load.  Gutter 
tile  in  length  10  inches  J-,  the  breadth  and  thicknefs  in 
proportion.  Roof  tile  in  length  1 3  inches,  thicknefs  J 
inch  and  ^  quarter,  the  depth  proportional.  Lath  y  fcore 
to  the  bundle,  when  y  foot  long;  but  when  4  foot  in 
length,  then  d  fcore  to  the  bundle.  Deals  and  nails  ixo 
to  the  hundred.  Lime  is  fold  by  the  bag,  which  fhould 
be  a  bufhel,  a  y  bags  is  called  a  hundred ;  tis  in  fome 
places  fold  by  the  load,  which  is  about  40  bufhels.  A 
tun  of  iron  is  1x40  pound  weight  ;  and  a  fodder  of 
lead  19  hundred  r,  or  X184  pound. 


L  I 


Sec  t; 


Sect,  IL 

Of  the  Explication  of  the  Infpe^ional  Tables  of 

Menfuration. 

Table  I. 

His  table  is  defign’d  for  fmall  menfurations,  as  paint- 
ing  laid  with  leaf  gold,  which  is  generally  done  for  yr* 
per  foot,  if  plain  without  carving;  and  if  carved,  double 
tJie  price,  by  reafoii  a  great  quantity  of  gold  is  waited  in 
gilding  the  broken  parts  of  the  fame  and  glazing,  &c. 
which  is  coltly  work,  and  feldom  is  in  great  quantity  to¬ 
gether. 

The  life  of  this  table  is  as  follows. 

,  Suppofe  a  piece  of  gildings  glazing  marhle^  &c.  ii 
inches  in  hreadth^  'jvhat  length  mu/i  he  taken  for  a  fquare 
foot  ? 

Pra(Tice. 

I.  In  the  hrit  column  (entitled  the  dimeniions  breadth 
in  inches)  find  ii  (the  breadth  of  the  work)  and  againit 
it  itands  i,  i,  i,  which  fignifies  one  foot,  one  inch,  and 
one  tenth  part  of  an  inch,  and  is  the  length  required  to 
make  one  fquare  foot. 

To  find  the  content  of  the  whole,  open  a  pair  of  com- 
palles  to  the  extent  of  i  foot,  i  inch,  and  and  run  that 
extent  through  the  whole  length  of  the  dimeniions,  and  the 
number  of  thofe  extents  iliall  be  the  number  of  feet  requi¬ 
red. 

Example 

Suppofe  a  Jlahe  of  marhle  is  15  foot  4  inches  and  -o  of 
an  inch  in  length,  and  a  3  inches  ni/ide  at  one  end,  and  17 
at  the  other,  what  length  muji  he  taken  for  a  fquare 
foot,  and  how  many  doth  it  contain 

Pradice. 

I.  Add  the  ends  together  13  and  17,  and  take  a  mean, 
^iz,  zo. 


a.  A- 


Of  the  ExpUcationj  &c. 

2.  Agaiiift  lo  in  the  firft  column  Hands  o,  7,  r, 
ieven  inches  and  of  iiich^  which  is  the  length  of  a, 
foot  required. 

And  if  the  conipafles  be  opened  to  that  extent^  ’twill  pafs 
through  the  fame  exadlly  xx  times^  which  is  the  number 
of  feet  contain’d  therein. 

Kote,  That  what  is  faid  here  in  relation  to  the  menfu- 
ration  of  marble^  the  fame  is  to  be  underftood  in  any 
other  kind  of  meafure. 

Table  11. 

This  table  is  calculated  for  any  large  menfuratiolis  of 
fuperficial  feet  meafure^  and  is  divided  into  xi  columns. 
The  firft  contains  the  dimenfions  breadth  in  inches  from 
I  to  3(5.  The  other  xo  columns^  contains  the  dimenfions 
length  in  feet.  Every  of  thefe  columns  is  number’d  at  their 
heads  from  i  to  xo  feeE  as  i  fooE  fteE  &c.  and  un¬ 
der  every  of  thefe  numbers  in  each  column^  is  placed  the 
letters  F  which  denote  feet  and  part  of  feet.  And 
here  you  are  to  obferve,  that  every  fquare  foot  is  divided 
into  100  equal  partSj  and  thofe  parts^  or  numbers  written 
under  the  letter  P  in  every  column^,  are  fo  many  parts  of 
a  hundred  or  foot.  Therefore  xy  of  thofe  parts  is  a  quar- 
ter^  yo  a  half,  and  yy  three  quarters  of  a  foot^  and  the  like 
of  any  other  ceiitefimal  part. 

Ufe. 

Suppofe  a  fldbe  of  marlle  le  inches  in  Ireadth  and 
wfoot  in  length,  what's  the  content'^ 

In  the  angle  of  meeting  of  xx  (accounted  from  the  fide 
or  firft  column,)  and  11  (accounted  from  the  head)  is 
xo;  16,  which  is  xo  fquare  foot  and  the  content  required. 

Example  x. 

There  is  a  marhle  pavement  ix  foot  in  breadth  and 
17  foot  in  length. 

K?*  When  the  breadth  happens  to  be  greater  than  3  (5  in¬ 
ches,  as  herein,  you  muft  firft  work,  fuppofing  the 
breadth  was  3  6  inches  only,  and  note  that  content. 

X.  As  often  as  you  can  find  3  (5  in  the  breadth,  fo  many 
times  add  the  firft  content  (as  in  this  example  is  4  times) 
and  if  any  part  of  the  breadth  remain,  proceed  as  at  firft, 
and  add  that  to  the  fum  of  the  feveral  additions  and  the 
fuin  fhall  be  the  content  required.  I  need  not  add  the 
operation,  by  reafon  ’tis  fo  very  eafy  and  plain. 

4 


When 
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Of  the  Explication  of 

When  inearures  happen  unequal  at  each  end,  add  tliejii 
together  and  take  a  mean,  as  in  table  L 

Tables  III,  and  IV. 

Thefe  two  tables  are  both  calculated  for  the  nienfu ra¬ 
tion  of  folids,  as  tinibei ,  ftone,  &c.  as  are  truly  Icjuare  at 
their  ends. 

Ufe  of  table  I. 


Theve  is  ci  piece  of  Jo^ucive  twibeir^  wljofe  fdes  uy^e  each 

equal  to  inches,  what  length  muji  he  taken  for  one 
folid  foot  ? 

Pradice. 

Again!!  in  the  firit  column.  Hands  o,  10,  viz. 

I  o  inches  and  z  tenths  of  an  inch,  which  is  the  lenr^th 
required.  ^ 

Table  11. 

Suppo  fe  a  piece  o  f  t  hnher  he  16  inches  fquare  at  each 
end,  and  foot  in  length,  what  is  the  content? 


IShote,  That  as  this  table  is  calculated  but  to  ten  foot  in 
length,  theiefbie  find  the  quantity  of  10  foot  in  length 
firit,  and  then  treble  it,  and  afterwards  find  the  quan¬ 
tity  of  7  foot  in  length,  and  add  that  to  the  former 
and  the  fum  fliall  be  the  folid  content  required. 


Pradlice. 

I.  Again!!  16  in  the  firf!  column,  under  10  feet  at  the 

head.  Hands  17  :  78,  which  is  17  fohd  foot,  and  78  parts 
of  a  hundred.  ^ 

Ten  being  contain  d  3  times  in  37,  therefore  treble 
17  :  7b,  and  the  fum  will  be  73  ; 

3.  For  the  quantity  of  the  odd  7 'foot,  look  under  7 
foot  at  the  head  againft  16  of  the  fide,  and  in  that  angle 
of  meeting  Hands  1 1  :  44,  which  added  to  the  foriner 
r?  •  34,  IS  equal  to  dy  :  78,  viz.  6s  foot  and  78  parts, 
which  IS  more  than  3  quarters  of  a  foot,  and  is  the 
folid  content  required. 


Note,  That  what  is  laid  in  this  example,  the  fame  is  to 
be  underltood  in  all  others  of  this  nature.  And  be- 
caufc  tis  feldom  that  timber,  or  ftone,  happens  ex- 
affly  fquare  at  their  ends ;  therefore  I  have  here  fub- 
join  t1  a  table  of  mean  proportionals,  by  the  help  of 
w  lie  1  any  unequal  fided  timber  may  be  meafured  by 
ins  ttible,  as  in  the  above  example. 


Table 
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the  Infpe  ft  tonal  Tables  of  Menfuration, 

Table  V. 

This  table  of  mean  proportionals^  is  calculated  on  pur- 
pofe  to  reduce  unequal  lided  timber^  &c.  to  exadl  fquare 
meafure,  and  thereby  the  laft  table  is  made  capable  to 
meafure  any  kind  of  four  lided  timber  whatfoever. 

Ufe. 

Stippofe  one  fide  of  a  piece  of  timler  he  inches,  and 
the  other  7  inches,  what  is  the  mean  proportional,  or 
what  is  the  length  of  the  fide  of  a  fquare  equal  there¬ 
unto  ? 

Pra(5lice. 

I.  Againft  7  in  the  firlt  column  Hands  084^09^  and 
againlt  19  Hands  1x7877. 

X.  Add  thofe  x  numbers  of  the  fecond  column  into  one 
fum,  and  ’twill  be  equal  to  x  1x4  84. 

g.  Divide  this  laH  number  into  x  equal  parts^  then  will 
the  half  be  lodiqx. 

4.  Look  for  this  number  (or  the  neareH  to  it)  in  the 
table  which  is  107918;,  againlt  which  Hands  ix,  which  is 
the  length  of  the  lide  of  a  fquare  equal  thereunto^  as  re¬ 
quired. 

The  fide  ofthe  fquare  being  thus  found;,  enter  the  laH  ta¬ 
ble  therewith;,  with  any  length  alTign’d;,  and  proceed  as 
therein  direded  (which  is  very  plain  and  fimiliar,  and  the 
folid  content  will  be  founds  as  required.  But  to  make  it 
fully  plain,  take  this  example. 

Let  the  length  he  9  foot. 

Firf,  Look  for  ix  inches  in  the  lirH  column,  and  un¬ 
der  9  foot  (at  the  head  of  the  table)  Hands  9  :  mz.  9 

foot,  o  inches,  which  is  the  folid  content  required. 

Table  VI. 

The  abfolute  reafon  of  the  conHrudion  of  this  table,  is 
to  Ihew  the  great  error  and  deceit  as  is  contain’d  in  the 
cuHomary  way  of  meafuring  timber,  and  to  prevent  the 
pradice  thereof  for  the  future. 

The  manner  of  ufing  this  table  is  exadly  the  fame  as 
the  firH  and  third.  The  column,  wherein  the  words,  the 
girt,  &c.  are  inferted,  is  numbered  from  10  to  100.  The 
other  column  contains  the  feet,  inches,  and  tenth  parts  of 
an  inch,  as  will  make  a  folid  foot  in  length  at  every  cir- 
cumlerence  of  the  firH  column. 
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Of  the  E^^^Ucation  of 


Example. 

There  is  a  piece  of  rovind  timber  that  in  the  middle  is 
fz  inches  girt  {or  circumference)  and  4.0  foot  in  the  lengthy 
'juhat  s  the  [olid  content'^ 

Pra(51:ice. 

I.  In  the  firlt  column  find  jz  the  girt  given^  and  a- 
gainfc  it  Hands  o,  8,  o,  which  is  p  feet,  8  inches,  and 
o  parts,  and  is  the  length  of  a  folid  foot,  at  that  girt. 

z.  Take  the  diitance  of  8  inches  in  your  compalles,  and 
run  thejii  along  the  piece  of  timber  in  a  right  line,  and 
as  often  as  that  diflance  is  found  therein,  fb  many  folid 
feet  is  contain  d  in  tliat  piece  of  timber,  which  in  this  ex¬ 
ample  is  60  times,  and  therefore  the  folidity  is  60  foot,  or 
one  load  and  ten  foot.  *  . 

Now  for  a  demon ftration  of  the  aforefaid  error  and  de¬ 
ceit  in  the  cuftomary  way  of  meafuring.  I’ll  meafure  the 
aforefaid  piece  of  timber,  according  to  the  common  way, 
which  is  to  double  the  firing  by  which  the  girt  is  taken 
4  times,  or  to  take  ^  of  the  girt  for  the  fide  of  a  fquare, 
and  then  meafure  the  fame  as  fquare  timber,  as  follows. 

I.  The  aforefiid  girt  is  fz,  one  fourth  thereof  is  15.  The 
fide  of  a  fquare  (which  they  fuppofe  to  be,  or  at  leafl  fay 
is  true,  tho’  infinitely  from  it.) 

z.  The  piece  of  timber  being  40  long  (and  the  fourth 
table  hereof  being  calculated  but  to  10  foot  length)  there¬ 
fore  meafure  one  fourth  only,  and  quadruple  it,  fo  fhall 
the  mult  be  the  content  required.  As  for  example. 

Againft  13,  the  fide  of  the  fquare,  and  under  10  foot 
at  the  head  of  the  table.  Hands  1 1  ^4,  the  folid  content 
of  1  o  feet  in  length,  which  quadrupled  is  equal  to  4(5  feet 
and^  qd  hundred  parts,  which  is  almoH  47  feet. 

From  lienee  it  appears,  that  the  true  content  by  thefirH 
(and  true)  way,  is  60  feet  complete,  and  by  this  way  not 

quite  47  feet.  Therefore  tis  1 3  feet  too  little,  or  lefs  than 
the  true  quantity. 


Noiu  fuppofe  the  afore] aid  piece  of  timber  vias  oaky 
nnhich  is  never  fold  for  lefs  than  one  foilling  per  footy 
then  IV ill  the  aforefaid  lofs  of  13  feet  be  13  fyilUno^}  at 
leajl.  I'hercfore, 


It  in  60  foot  there  is  but  47  foot  accounted  for,  in  yo 
foot  there  is  but  3  qf  foot  accounted  for,  and  in  every  yo 
foot,  or  load  of  timber,  there  is  almoH  1 1  foot  of  timber 
loH,  which,  as  before,  is  wortli  at  leaft  eleven  fliillings. 

r  Now 


the  Infpe 61  tonal  Tables  of  Mensuration, 

Now  if  in  one  load  of  timber  eleven  lliillings  is  loft"  what 
in  a  hundred  ?  Anfwei%  ss  pound. 

So  that  from  what  I  have  here  delivered^  ’tis  evident, 
that  all  fuch  gentlemen  as  have  fold  large  quantities  of 
timber,  by  the  common  way  of  meafuring,  have  been  ac¬ 
tually  cheated  of  ^  of  the  fame.  But  as  I  have  taken  the 
pains  here,  not  only  to  demonltrate  the  lame,  but  alfo  to 
lay  down  eafy  plain  rules  and  tables,  ’tis  hoped  that  the 
fame  will  put  a  final  end  to  all  fuch  impollors  dealings. 

Table  VII. 


This  table  is  calculated  as  well  for  the  ule  of  the  far¬ 
mer,  &c.  to  divide  and  lay  out  his  corn-lands,  meadows, 
&c.  as  for  a  gentleman  to  meafure  and  let,  difpofe,  pur- 
chafe,  6cc.  when  a  furveyor  is  not  to  be  had  eafily,  &c. 

This  table  is  of  4  parts,  each  part  being  divided  into 
S  columns,  and  every  column  into  two  others.  That  of 
the  firlt,  entituled,  the  breadth  of  the  land,  hath  two 
rows  of  figures,  thofe  to  the  left  are  poles  or  perches,  and 
thofe  to  the  right  hand  are  quarters  or  fourth  parts  of  a 
pole  or  perch,  and  are  diftinguilhed  at  the  head,  by  the 
words  perch  and  ^  parts. 

The  other  columns  have  at  their  heads  the  words 
I  rood,  xrood,  3  rood  and  one  acre,  and  underneath  thofe 
words  the  letters  P.  pts.  &c.  the  letter  P  in  every  column 
fignifies  perch,  and  the  letters  pts.  hundred  parts  of  a 
pole  or  perch. 

I  do  advife  the  pradlitioner  to  have  a  7  pole  or  pearch, 
divided  into  ^  equal  parts,  and  one  of  thofe  parts  fub- 
divided  into  ten  equal  parts,  fo  will  the  whole  be  in 
effed  divided  into  yo  parts,  and  will  be  anfwerable  to 
the  hundred  pits  of  a  perch,  as  is  exprefs’d  in  the  ta¬ 
ble.  Thefe  divifions  are  belt  reprefen  ted  by  broad- headed 
nails,  with  the  number  of  the  divifion  engraved 
on  the  head  of  each  nail. 

.  The  ufe  of  this  table  is  as  follows. 

Suppoje  a  piece  of  land  he  7  poles  in  breadth^  how  7nuch 
in  length  will  make  one  rood^  two  rood^  or  an  acre^ 

Practice. 

Againft  7  poles  in  the  firlt  column.  Hands  in  the  fecond 
y  perch  76  parts,  the  length  of  one  rood,  and  in  the  fe¬ 
cond  1 1  perch  41  parts  the  length  of  two  roods,  and  in 

the 


1  ^6  Of^  the  'Explication  of^  &c. 

the  third  17  perches^  x8  parts,  and  in  the  fourth  rr  per¬ 
ches  85*  parts,  the  length  of  an  acre  required.  So  alfo  had 
the  breadth  of  the  land  been  7  poles  and  i  quarter,  then 
would  the  fevefal  lengths  be  as  follows,  viz. 


Perch.  Parts. 

Ci  rood  )  y  yi  ) 

The  length  Jr  roodCii  4  (And  the  like  of  any  other 

of  rood^id  s^(  breadth. 

(Acre  jix  8) 

By  the  example  laft  mention’d  it  appears,  that  as  often 
as  IX  perches  and  8  hundred  parts  is  contain’d  in  the  length 
of  any  held,  as  is  7  poles  and  ^  in  breadth,  fo  many  acres 
is  contaiji’d  therein,  and  if  at  laft  any  length  is  remaining 
as  is  lefs  than  an  acre,  meafure  off  fuch  a  length,  as  that 
for  3  roods,  x  roods,  or  i  rood,  &c.  as  you  hnd  will  be 
contain’d  therein,  and  thereby  you  may  have  the  true  quan¬ 
tity  to  lefs  than  ~  of  an  acre.  And  to  hnd  the  true  mea¬ 
fure  of  the  remaining  part  as  is  lefs  than  one  rood,  divide- 
the  fpace  of  y  perch  yx  parts,  into  40  equal  parts, 'and  as 
many'  of  thofe  parts  as  are  contain’d  in  the  remaining  part, 
is  the  number  of  odd  perches,  and  thereby  you  have  the 
whole  content,  in  acres,  rood,  and  perches,  as  land  is  ge¬ 
nerally  meafured. 

A  very  little  practice  will  make  this  very  plain  and  fa¬ 
miliar,  and  therefore  I  recommend  you  to  the  fame,  during 
which  1  ftiall  imploy  my  pen  in  other  important  parts  of 
architeaure  and  gardening  which  I  lliall  communicate  in 
another  treatife  very  fpeedily  for  publicK  bcucht. 
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